





-RIYADH-JEDDAH SECTIO 
‘7 eg OO RM caller ot 


TECHNICAL COOPERAT i 


ie 





KINGDOM OF SAUDI ARABIA 


SPECIFICATIONS AND DRAWINGS 


FOR THE 


RIYADH-JEDDAH SECTION 
OF THE 


SAUDI GOVERNMENT RAILROAD 


PREPARED FOR 
TECHNICAL COOPERATION ADMINISTRATION, U.S.A. 
BY 
INTERNATIONAL ENGINEERING COMPANY, INC. 
74 NEW MONTGOMERY STREET 
SAN FRANCISCO, CALIFORNIA, U.S.A 
OCTOBER 1953 


SPECIFICATIONS AND DRAWINGS 
for the 
RIYADH-JEDDAH SECTION 
of the 


SAUDI GOVERNMENT RAILROAD 


CONTENTS 


SPECIFICATIONS 

Major Construction Materials 
Rolling Stock 

General Construction 


Radio Communication Facilities 


DRAWINGS 


Division 


CM 


RS 


GC 


RC 


Exhibits 


SPECIFICATIONS 
for 


MAJOR CONSTRUCTION MATERIALS 


CONTENTS 


CM 1 GENERAL 
CM 1,01 Scope 
CM 1,02 Substitution 


CM 1.03 Delivery 


CM Il PORTLAND CEMENT 


CM 2.01 General 


CM Ill STEEL RAILS AND RAIL ACCESSORIES 

CM 3.01 General 

CM 3,02 Steel Rails 

CM 3.03 Joint Bars 

CM 3,04 Track Bolts 

CM 3.05 Rail Anchors 

CM 3,06 Tie Plates 

CM 3.07 Track Spikes 

CM 3.08 Turnouts 


CM 3,09 Miscellaneous Items 


CM - i 


CM - 1 


CM IV TIES AND BRIDGE TIMBERS 
CM 4.01 Cross Ties 
CM 4,02 Switch Ties 
CM 4,03 Bridge Ties and Guard Timbers 


CM 4.04 Preservative Treatment 


CM V STEEL BRIDGE SPANS 


CM 5,01 General 


CM - ii 


CM -2 


CM - 3 


CM - 3 


CM - 3 


CM - 3 





MAJOR CONSTRUCTION MATERIALS 


CM I GENERAL 


CM 1.01 Scope - This division of the specifications applies to the fur- 
nishing of major items of permanent materials specified herein, 


CM 1.02 Substitution - These specifications apply to items manufactured, 
produced, or processed in the United States of America. For comparative 
purposes, proposals shall be based on furnishing items in strict accord with 
these specifications, Consideration will be given to additional alternate pro- 
posals for furnishing items of approximately equal quality, size, and capac- 
ity manufactured, produced, or processed in other countries. Alternate pro- 
posals shall describe clearly the items it is proposed to substitute, stating 
the applicable codes, or specifications or standards to which they will com- 
ply, the size, capacity, and other pertinent information. 


CM 1.03 Delivery - The materials shall be delivered aboard ship at 
Jeddah, Dammam, or Yanbu, Saudi Arabia. Dates of delivery shall be such 
as will not delay the progress of construction, 


CM Il PORTLAND CEMENT 


CM 2,01 General - Portland Cement shall meet the requirements for 
Type I cement as specified in "Standard Specifications for Portland Cement" 
(ASTM designation C 150-49), Cement shall be tested before shipment and 
certificates of tests shall be furnished. Cement shall be furnished in unbro- 
ken paper sacks. 


CM Ill STEEL RAILS AND RAIL ACCESSORIES 


CM 3.01 General - All material shall be new and unused and the best 
grade suitable for the work, Certified copies of mill inspection certificates 
shall be furnished but such certificates will not preclude subsequent rejec- 
tion of unsatisfactory materials. References to AREA specifications, designs, 
and recommendations are to those found in the American Railway Engineer - 
ing Association Manual for Railway Engineering. 


CM 3,02 Steel Rails - Steel rails shall be made of open hearth carbon 
steel in accordance with AREA Specifications for Open-Hearth Steel Rails 
rolled to 90 lb ARA-A section and furnished in standard 39-foot lengths. 
Rails shall be drilled for four-hole joint bars, 
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CM 3.03 Joint Bars - Joint bars shall be made of high carbon steel 
produced by the open-hearth process in accordance with AREA specifications 
or ASTM designation A 5-48, They shall conform to AREA designs and rec- 
ommendations for headfree, four-hole joint bars for 90 lb ARA-A rail. 


CM 3.04 Track Bolts - Track bolts shall be made of heat-treated car- 
bon steel in accordance with AREA specifications or ASTM designation 
A 183-51T. They shall be oval neck bolts, one inch in diameter and 5-1/4 
inches long or as required to fit rail and joint assembly design, Threads 
shall be two inches in length and may be rolled or cut and shall conform to 
the American National Form of Thread as shown in the American Standard 
Screw Threads ASA B 1.1-1949. Nuts shall be square, made from hot-rolled 
carbon-steel bars (ASTM designation A 107), 


CM 3.05 Rail Anchors - Rail anchors shall be Modified Fair Rail 


Anchors. 


CM 3.06 Tie Plates - Tie plates shall be made of low carbon steel in 
accordance with AREA specifications or ASTM designation A 67-48. They 
shall conform to the dimensions of AREA 10-inch tie plates, single shoulder, 
canted, and shall be provided with ribs and four spike holes punched for 90 
lb ARA-A rails and according to "Punching A" (AREA Manual), 


CM 3.07 Track Spikes - Track spikes shall be made of soft steel in 
accordance with AREA specifications or ASTM designation A 65-49T. They 
shall conform to the dimensions of the AREA design for 9/16-inch reinforced 
throat track spikes, 5-1/2 inches long under the head. 


CM 3.08 Turnouts - Turnouts shall be of the split switch type with 

No. 11 frogs for all main line passing track turnouts and No. 9 frogs for all 
other turnouts. Frogs shall be of the rigid, rail-bound cast manganese steel 
or cast solid manganese steel type. Guard rails shall be of the one-piece 
manganese steel type. Switches shall be hand operated with the switch stand 
located in the turnout side of the track. Switch stand shall have a target in- 
dicating the position of the switch. Turnouts shall be furnished complete, in- 
cluding point-rails, frog, guard rails, switch fixtures, rods, plates, bolts, 
and other attachments, except for closure rails and switch ties. 


CM 3,09 Miscellaneous Items - All miscellaneous items incidental to 
laying the steel rails and not mentioned elsewhere such as spring washers 
and gage tie rods shall meet the requirements of the applicable ASTM or 


AREA specifications, 
CM IV TIES AND BRIDGE TIMBERS 
CM 4.01 Cross Ties - Cross ties shall be of Pacific Coast Douglas Fir, 


Conforming to the AREA Specifications for Cross Ties, Ties shall be Size 3, 
nominally 6 inches thick and 8 inches wide, sawed or hewed, and 8 feet long, 
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Ties shall be bored for spike holes and trimmed before preservative treat- 
ment, in accordance with the provisions of the AREA Specifications for Ma- 
chining Cross Ties. Spike holes shall be bored 7/16 inch in diameter. Four 
holes located to conform with the holes in the tie plates shall be bored for 
each tie plate. 


CM 4.02 Switch Ties - Switch ties shall be of Pacific Coast Douglas 
Fir, conforming to the AREA Specifications for Switch Ties. They shall be 
sawed or hewed, 6 inches thick and 8 inches wide on top, and of lengths 
required for the switch installations. 


CM 4.03 Bridge Ties and Guard Timbers - Bridge ties shall be of Pa- 
cific Coast Douglas Fir conforming to the AREA Specifications for Cross 
Ties, except that they shall be sawed and shall be 8 inches thick, 10 inches 
wide, and 10 feet long, They shall be bored for spike holes in the same 
manner as cross ties. Guard timbers for bridges shall be of structural 
grade Pacific Coast Douglas Fir, 5 inches thick, 8 inches wide, and 20 feet 


long. 


CM 4.04 Preservative Treatment - All ties and guard timbers shall be 
given a preservative treatment in accordance with the provisions of the 
AREA Specification for the Preservative Treatment of Douglas Fir to a re- 
tention of not less than eight pounds of preservative per cubic foot of timber. 
The preservative shall conform to AREA Specifications for Cresote-Petro- 
leum Solution. 


CM V STEEL BRIDGE SPANS 


CM 5.01 General - Standard rolled steel beam bridge spans, of riveted 
construction and approximately 40 feet long, shall be fabricated in accord- 
ance with the drawings and American Railway Engineering Association Spec- 
ifications for Steel Railway Bridges. Structural and rivet steel shall conform 
respectively to the requirements of the latest revisions of "Specifications for 
Steel for Bridges and Buildings’ (ASTM designation A 7) and "Specifications 
for Structural Rivet Steel'' (ASTM designation A 141). Shop paint shall be red 
lead in oil, 
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ROLLING STOCK 


RS | GENERAL 


RS 1.01 Scope of Work - This division of the specifications applies to 
the furnishing of rolling stock required for use during construction of the 
railroad, 


RS 1,02 Substitutions - The specifications apply to items manufactured 
in the United States of America. For comparative purposes, proposals shall 
be based on furnishing items in strict accord with the specifications. Con- 
sideration will be given to additional alternate proposals for furnishing items 
of approximately equal quality, size, and capacity manufactured in other 
countries, Alternate proposals shall describe clearly the proposed substitute 
items, stating the applicable codes, specifications or standards to which they 
will comply, the size, capacity, and other pertinent information. 


RS 1.03 Delivery - The rolling stock shall be delivered aboard ship at 
Dammam, Jeddah or Yanbu, Saudi Arabia. Dates of delivery shall be stated, 
based on estimated construction progress, and start of construction. 


RS 1.04 Export Packaging - The cargo-handling facilities limit the heav- 
iest piece to be handled to approximately 50 tons at Jeddah or Yanbu and 100 
tons at Dammam. The equipment shall be disassembled as required to avoid 
damage in shipment and to meet these weight limitations and shall be prop- 
erly prepared for export shipment by crating, packaging, painting, coating 
with rust-inhibiting compound, and other suitable measures. 


RS 1,05 Existing Equipment - The work encompassed by these specifi- 
cations is an extension to an existing installation, New rolling stock will be 
required to operate as single units or complete multiple unit trains with both 
new and existing rolling stock. Rolling stock shall operate into either the 
existing or the new sections without modifications or adjustments of any kind 
being required, It shall be the responsibility of the Contractor to ascertain 
details of the existing rolling stock and insure that new rolling stock fur- 
nished is in every way satisfactory for use with the existing equipment. 


RS Il LOCOMOTIVES 


RS 2.01 Main Line Locomotives - Main line locomotives shall be diesel 
electric driven conforming to the following general specifications, 


Make General Motors, Model FP7 Lead Unit, 
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Type 


Tractive Effort 
Maximum Speed 


Arrangement 


Major Dimensions 


Engine 


Generator 


Drive 


AAR designation "B-B", common designation 
"0-4-4-0" 


Maximum 32,000 lb 
Speed switch set at 60 mph 

The locomotive consists of one unit complete 
with engine, generator, trucks and all necessary 


auxiliaries, with control cab at front. 


Distance, pulling face of front coupler 
to centerline of No, | truck 10'-8" 


Distance between bolster centers 34'-0" 


Truck - rigid wheel base 9'-0" 
Width over body posts 9'-10" 
Width over hand holds 10'-8" 
Height, top of rail to top of 
car lines 14'-0-1/2" 
Overall height over horns 15'-0" 
Rail Gage 4'-8-1/2" 
Truck Swing 23° Curve or 
250' radius 
Couplers Type E 
Coupler Height 34-1/2" 


GM Diesel, 16-cylinder, 2-stroke-cycle bore 
8-1/2", stroke 10", blown scavenged 


600-volt, direct current, force ventilated. 


Driving motors Four 
Driving wheels 4 pair 
Diameter of wheels 40 inches 
Gear Ratio 59:18 
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Weights and 
Supplies 


Brakes 


Safety Appliances 


Total loaded weight on rails (approx.) 260,000 Ib 
Fuel 1,200 U. S, Gal 
Sand 16 cu ft 

Cooling water 230 U. S, Gal 


Compressed-air operated brakes having 10'x8" 
cylinders, 18" brake shoes, 370,000-lb braking force. 
Automatic and independent on all wheels with suit- 
able end connections, 24 RL brake schedule with 
D-24 automatic brake valve and maximum speed con- 
trol without time delay or suppression, 


All steps, grab handles, and other safety appliances 
in accordance with Interstate Commerce Commission 
requirements, 


RS 2.02 Switch Locomotives - Switch locomotives shall be diesel elec- 
tric, 44-ton, and conforming to the following general specifications. 


Make 
Type 
Tractive Effort 
Maximum Speed 


Arrangement 


Major Dimensions 


General Electric, 44-ton, 400-hp 
AAR designation ''B-B", common designation "0-4-4-0" 
Maximum 26,500 lb 

35 mph 
Locomotive consists of one unit complete with 
engines, generators, trucks, and all necessary 


auxiliaries. With central cab. 


Distance. pulling face coupler to 
center line closest truck 7'-4" 


Length inside knuckles 33" =" 
Distance between bolster centers 18'-9" 
Truck - rigid wheel base 6'- 10" 
Width over hand holds 10"-1" 


Height - top of rail to top of 
car lines 13'-2-1/8" 
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Rail Gage 4'-8-1/2" 


Track Curvature 50-ft min 
radius - loco,only 


Couplers Type E 
Coupler Height 34-1/2" 
Engine Two units, Caterpillar Type D 17000, 8-cylinder, 
4-stroke-cycle, V-type, bore 5-3/4", stroke 8", 
1,000 hp each, 
Generator 250-volt nominal, direct current. 
Drive Driving motors Four 
Driving wheels 4 pair 
Diameter of wheels 33 inches 
Gear Ratio 112553 
Weights and 
Supplies Total loaded weight on rails 88,000 lb 
Fuel 250 U. S, Gal 
Sand 8 cu ft 
Cooling water per engine 40 U. S. Gal 
Brakes Compressed-air operated brakes operating on each 


wheel, having combined straight and automatic con- 
trol, Schedule 14 EL, with one K-14 brake valve. 


Safety Appliances All steps, grab handles and other safety appliances 
in accordance with Interstate Commerce Commission 
requirements. 


RS 2,03 Locomotive Crane - Locomotive cranes shall be diesel electric, 
50-ton capacity, conforming to the following general specifications, 


Make Industrial Brownhoist Corporation 
Type Model DE 50 
Capacity 50 tons (short ton) 
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Boom 

General Data. 
Travel Speed 
Tractive Effort 


Single line hoist 


Rotating Speed 


Major Dimensions 


Engine 


Generator 


Drive 


50-foot, open type 


Maximum, crane only 
Maximum at 2 mph 
Maximum speed 

Line pull at maximum speed 
Maximum pull 

Speed at maximum pull 
Crane loaded 

Crane light 

Length inside knuckles 
Distance between bolster centers 
Truck - rigid wheel base 
Width over hand holds 


Height, maximum with boom 
lowered 


Rail gage 
Track curvature 
Couplers 


Coupler Height 


12 mph 
18,000 lb 
225 {pm 
17,000 lb 
18,000 lb 
150 fpm 
1.8 rpm 
3.3 rpm 
29'-4" 
13"-11-1/2" 
5'-8" 


11'-0" 


15! +5 
4'-8-1/2" 

60' min radius 
Type E 


34-1/2" 


General Motors, Series 6-71, 6-cylinder, 2-stroke- 


cycle, 185 hp 


Direct current for traction motors. 


Direct current for rotation, 
Driving motors 


Driving wheels 
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Two 


2 pair 


Rotation 


Light. Equip. 


Weight 


Brakes 


Clutch 


Rope 


Hoist Drums 
Hook Block 
Boom Hoist 
Safety clearance 
Outriggers 


Safety Devices 


RS Ill FREIGHT CARS 


RS 3.01 General - 
freight cars: 


Diameter of wheels 33 inches 


Electric motor One 
Headlights Two, 250-watt 
Boom lights One, 100-watt 
Cab lights Three 
Working weight with boom and 

ballast 214,200 lb 
Wheel load Maximum 73,000 lb 


Straight compressed-air operated brakes with shoes 
acting on all wheels. Rotating brake to be furnished, 


All friction clutches to be air operated. 


All rope to be best grade. Improved Plow Steel with 
hemp center. 


Two, independently operated, and tag line equipment, 
Two-sheave. 

Worm-driven mechanism, 

14" under rear overhang of rotating parts, 

To be furnished, 

All steps, grab handles, radius indicator and other 


safety appliances in accordance with Interstate 
Commerce Commission requirements, 


The following specifications are applicable to all 


(a) Underframe: The underframe shall be heavily reinforced built- 
Up Construction complying with all AAR standards and designed to suit the 
Superstructure or tank requirements. 


(b) Center Pins; 2-inch round steel, suitable length, 
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(c) Couplers and Draft Gear: Shall consist of AAR type "E" auto- 
matic couplers fitted with Cardwell-Westinghouse type NY 11-F friction draft 
gear and with AAR verticle cast steel yokes with key connection to coupler, 
Coupler height, 34-1/2 inches, 


(d) Bolster, Side Frames and Center Bearings: To conform with 
ASF A-3 ride control truck specifications. 


(e) Trucks: 


Type 


Arrangement 


Wheel Base 
Gage: 


Wheels 


Axles 


Brakes 


Brake Shoes: 


To conform with ASF A-3 ride control truck 
specifications, 


For 50-ton capacity cars, to conform with AAR 
standard limiting dimensions. 


51.6" 
4-8-1/2" 


33" diameter, multiple wear, rolled steel wheel 
conforming to AAR specifications M-107-49, 
class "C" (or equivalent), mounted on 5-1/2"x 
10" axles in accordance with AAR recommended 
practices, 


AAR Specifications M-101-49, grade "A" standard 
(or equivalent), Journals finished 5-1/2" x10" to 
receive roller bearings conforming with Timkin 
roller bearing drawing #E-20013. 


Schedule KD-1012, compressed-air equipment 
with 10" x 12" brake cylinder, To be in accord- 
ance with AAR and ICC requirements, bottom 
rods pass under bolster, K-2 triple valves acting 
on eight wheels, Piping shall be of 1-1/4-inch 
seamless tubing of special quality, certified steel 
pipe. Vertical hand wheel "AJAX" type, geared, 
operated from one end of car from platform to 
work in conjunction with, and in same direction 
as air brakes. 


Standard AAR 


(f) Materials: All materials shall conform to applicable AAR spec- 
ifications or be equivalent thereto. If the supplier wishes to follow other 
specifications, these must first be submitted to the Owner for approval, 


All steel plates and pressed parts less than 1/4-inch in thick- 
ness shall have a content of not less than 0.20% copper. 
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(g) Safety Appliances; All safety appliances to conform to the 
latest Interstate Commerce Commission orders and the Association of Amer- 
ican Railroads requirements. 


(h) Placard Boards: Four per car, AAR standard, one located on 
each side near center of car and one on each end of car. 


(i) Painting and Stenciling 


Application; Paint may be applied either by brush or by spray- 
ing and must be applied to surfaces in perfectly even coats. 


Trucks: All parts of trucks, except wheels and axles, must re- 
ceive one coat of freight car paint which will not prevent detection of flaws 
or cracks in ordinary inspection, 


Underframe and Body: Must be thoroughly cleaned and free 
from mill scale, rust and grease before painting is begun. All joints where 
metal taps on metal must be given a thick coating of liquid red lead paint 
before being riveted together. Underframe and body of car must receive one 
(1) coat of primer and two (2) coats of Saudi Arabian Green, British Stand- 
ard Specifications 267, Exterior Enamel, 


Stenciling: All stenciling on outside of car must be done in 
such a manner that all letters and figures are perfectly white. Legends shall 
be as directed by the Owner. 


(j) Workmanship: All work must be laid out to template to insure 
interchangeability and proper assembly of parts in accordance with AAR 
standards and specifications. 


(k) Inspection: The Owner reserves the right to inspect equipment 
with an inspector of its choice at any time during the period of construction. 


(1) Approval: General arrangement and detailed drawings to be sub 
mitted to the Owner for approval prior to commencement of manufacture. 


(m) Lubrication 
Journal Box Oil: Type approved by bearing manufacturer. 


Truck Center Plate: Each truck center plate to be supplied 
with 3 ounces of center plate grease, about 1/8" thick on bottom surface and 
a thin coat on the side. 


RS 3.02 Box Cars - Box cars shall be standard AAR, XME, 40'-6"' 
Steel sheathed with wooden lining, and fitted with interior stowing fixtures 
Suitable for general service loading, and with AAR interchangeable details, 
conforming with the foregoing general, and the following additional specifi- 
cations, 
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(a) General Data 
Capacity 
Length over striking plates - maximum 
Width outside - maximum 
Height outside - maximum 
Height of platform above rail 
Width, door open 
Permissible total weight on rails 


(b) Floor 


50 tons (short ton) 
46 feet 

10'-8" 

Nhe i He 

3'-4" to 3'-8" 

8 feet 


169,000 lb 


Riveted steel plates with rivet heads flattened or countersunk. 


(c) Superstructure 


Standard AAR, XME, 40'-6"', steel-sheathed, wooden-lined car 


fitted with interior stowing fixtures, 


RS 3,03 Stock Cars - Stock cars shall be Standard AAR, Class SM with 
AAR standard interchangeable details, conforming with foregoing general and 


the following additional specifications: 
(a) General Data 
Capacity 
Length over striking plates - maximum 
Width outside - maximum 
Height outside - maximum 
Height of platform above rail 
Width, door open 


Permissible total weight on rails 
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50 tons (short ton) 
46 feet 

10'-8" 

Ue he 

3'-4" to 3-8" 

8 feet 


169,000 Ib 


(b) Floor 
2-3/8" shiplap wooden flooring. 
RS 3.04 Gondola Cars - Gondola cars shall be of four types: 
(1) Standard AAR Class "GS" 
(2) Standard AAR Class "GA" 
(3) Standard AAR Class "GB" 
(4) Standard AAR Class "GT" 
They shall be all steel, open top cars, approximately 85 percent self clearing 
of lading, and with AAR standard interchangeable details. They shall conform 


to the foregoing general, and the following additional specifications: 


(a) General Data 


Capacity 50 tons (short ton) 
Length over striking plates - maximum 46 feet 

Width outside - maximum 10'-8" 

Height of platform over rail 3'-4"" to 3'-8" 


Height of sides over platform: 


Class "GS" 4"-0" 
Class "GA" 4'-0" 
Class "GB" 2'-6" 
Class "GT" 5'-0" 
Permissible total weight on rail 169,000 lb 
(b) Floor 


Riveted steel plates with rivet heads flattened or countersunk. 


(c) Superstructures 


To conform with AAR standards applicable to the class of 
vehicle required, viz; 
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Class "GS" 


Class "GA" 
Class "GB" 
Clase "GT!" 


All steel, open top, having fixed sides, ends, and 
drop bottom, consisting of adjustable doors, 
hinged at center sills to dump outside of rails. 
Two to four doors to be operated as units. 


All steel, open top, having fixed sides, ends, and 
drop bottom, consisting of adjustable doors, 
hinged crosswise of car to dump between rails. 
Two to four doors to be operated as units. 


All steel, open top, having fixed sides and ends 
and solid bottom, 


All steel, open top, having fixed sides and ends 
and solid bottom. 


RS 3,05 6,000-Gallon Tank Cars for Liquid Petroleum Gas - These tank 
cars shall be AAR-ICC Class ICC-105A300W with AAR interchangeable de- 
tails, They shall conform to the foregoing general and the following addition- 


al specifications: 


(a) General Data 


Capacity (volume) 6,000 U. S. Gal 
Capacity (nominal weight) 50 tons (short ton) 
Length over striking plates - maximum 46 feet 

Width over handrail - maximum 10'-8" 

Height to top of car - maximum [5 )" 

Height of platform over rail 3'-4-1/2" 
Permissible total weight on rails 169,000 lb 


(b) Superstructure 


To conform with AAR-ICC Class ICC-105A300W specifications 
for supporting 6,000 gallons liquified petroleum gas. 


Outlets: 4-inch diameter, positive-type bottom outlet for rapid 
discharge, Operated from inside the dome by bronze screw with self-winding 
valve seat, Additional pressure to prevent jarring outlet open to be provided 
by safety spring, The whole to conform to AAR-ICC standards, 


Saddles and Anchorage: To conform to AAR-ICC standards, 


Dome Platform: To extend completely around dome with guard rail, 
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Running Board: Of checkered steel plate, 3/16" thick, flanged 
on edges to provide additional stiffness, Running board to extend completely 
around the tank. 


Ladders-Dome: Two per car extending from running board to 
dome platform. 


RS 3.06 10,000-Gallon Tank Cars - These tank cars shall be all steel, 
AAR-ICC Class 103W with AAR interchangeable details. They shall conform 
to the foregoing general and the following additional specifications, 


(a) General Data 


Capacity (volume) 10,000 U. S, Gal 
Capacity (nominal weight) 50 tons (short ton) 
Length over striking plates - maximum 46 feet 

Width over handrail - maximum 10'-8" 

Height to top of car - maximum 1 ha 

Height of platform over rails 3'-4-1/2" 
Permissible total weight on rails 169,000 lb 


(b) Superstructure 


Type: To conform with AAR-ICC Class 103W specifications for 
supporting 10,000 gallons liquified petroleum gas. 


Outlets: 4" diameter positive type bottom outlet for rapid dis- 
charge, Operated from inside dome by bronze screw with self-winding valve 
seat, Additional pressure to prevent jarring open of outlet to be provided by 
safety spring. The whole to conform to AAR-ICC standards. 


Anchorage: Center anchorage for thrust to have riveted con- 
struction in accordance with AAR-ICC standards, 


Saddles: Steel saddles at each bolster with tank straps con- 
nected to cast steel anchors having 1-3/8" diameter ends. Two steel straps 
per saddle, To conform with AAR-ICC standards. 

Running board: Of checkered steel plate, 3/16" thick, flanged 
on edges to provide additional thickness. Running board to extend completely 


around the tank. 


Dome Platform: Two, flanged steel plate, per car. 
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Ladders - Dome: * Two per car, extending from running board 
to dome platform. 


RS 3.07 Flat Cars - Flat cars shall be standard AAR Class F-50-16 
with AAR standard interchangeable details, conforming with the foregoing 


general and the following additional specifications; 


(a) General Data 


Capacity 50 tons (short ton) 
Length over striking plates 46 feet 

Width outside - maximum 10'-8" 

Width over floor 10'-6" 

Length over floor 40'-10" 

Height top of rail to top of floor 3'-9-7/8" 
Permissible total weight on rails 169,000 lb 

(b) Floor 


2-3/8" thick, tongued and grooved, vertical close grain, Douglas 
Fir. Each board shall be in one length and secured to steelwork with 1/2" 
water tight bolts provided with grip holding nuts, 


RS 3,08 Caboose Box Cars - Caboose box cars shall be all steel box 
cars as specified elsewhere in these specifications except that special ca- 
boose cars shall be provided and one end of the car shall be designed and 
constructed for use as a caboose for trainmen, The trainmen's compartment 
shall have side bay windows and standard American caboose platform on 
compartment end with hand brake, conductor valve and train line air gage. 


RS 3.09 Refrigerated Cars - Refrigerated cars of the standard iced type 
are not satisfactory due to the high ambient temperature and the desirability 
of maintaining the cargo at temperatures approaching zero degrees, The Con- 
tractor shall therefore consult with the responsible builders of this type of 
equipment to design and construct a special car conforming to the require- 
ments, The car shall be generally similar to the standard iced refrigerated 
car conforming to AAR standards insofar as these are compatible with the 
Special requirements, The car shall be fitted with interior storage fixtures 
and with AAR interchangeable details, conforming with the foregoing general, 
and the following additional specifications. 
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(a) General Data 


Capacity 30 to 40 tons (short ton) 
Length over striking plates - maximum 46 feet 

Width outside - maximum 10'-8" 

Height outside - maximum 15'-1" 

Height of platform above rail 3'-4"" to 3'-8" 
Permissible total weight on rails 169,000 lb 


(b) Special Requirements. 


The cars shall be properly insulated and provided with mechan- 
ical type of refrigeration equipment. The cars will operate in open country 
devoid of shade where the ambient air temperature will at times approach 
140°F for long periods. It is required that the interior of the car shall be 
cooled and maintained at a temperature of 0°F when fully loaded. The car 
will be loaded with materials which are already frozen and will not be re- 
quired to reduce the temperature of the load more than 10F° to 20F°, Prop- 
er drainage shall be provided within the car to permit washing or steam 
cleaning the interior, The refrigerating equipment shall comprise a com- 
pressor driven by diesel engine, Suitable unloading devices shall be furnish- 
ed and mounted on the compressor, and a governor shall be furnished and 
mounted on the engine. The engine, the compressor, and the refrigerant con- 
densers shall be air cooled, Fans for cooling purposes shall be belt-driven 
from the unit, It is thought that plate-type coils would be most satisfactory; 
however, all the details of the design shall be carefully coordinated by the 
car manufacturer and the refrigeration system shall conform in all respects 
to best modern practice, All materials shall be the best of their kind avail- 
able; compressors and engines shall be slow speed, less than 600 rpm, and 
will be required to operate 24 hours each day for long periods, 7 to 10 days, 
without shutting down and without maintenance other than refueling. Safety 
devices shall be provided to shut down the unit in the event of failure of the 
engine or compressor lubrication system, overheating or other defect. In the 
event of such a shut down a suitable alarm device, which shall be a mechan 
ical flag requiring manual reset, plus an audible alarm shall operate. It is 
envisaged that the refrigerating equipment will be mounted in a suitable 
housing, easily accessible for maintenance, mounted on one end of the car 
frame, the length of the refrigerated section of the car being reduced as 
necessary to accommodate the equipment. The diesel fuel oil tank shall have 
a capacity sufficient for operating the unit for 72 hours, 


RS - 14 


RS IV PASSENGER TRAIN CARS 


RS 4.01 Passenger Cars - Passenger cars shall be of several types and 
designs, specifications for which will be issued by the Owner later. 


RS 4.02 Rail Cars - Diesel-engine driven rail cars shall be furnished, 
They will be generally similar to the Budd Company types RDC-1 and RDC-2, 
Certain special features may be required by the Owner to make the units 
more suitable for operation under the special climatic and other conditions 
encountered in Saudi Arabia, Specifications will be issued by the Owner 


later. 
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GENERAL CONSTRUCTION 


GC I GENERAL 


GC 1.01 Scope of Work - This division of the specifications applies to 
the furnishing of all plant, labor, materials, and equipment, except major con- 
struction materials and rolling stock to be provided under other divisions of 
these specifications, required to construct the railroad and place it in oper- 
ating condition. 


GC 1.02 Workmanship - All work to be performed under these specifi- 
cations shall be done in a workmanlike manner and shall meet the standards 
of the best construction practice. The work shall be under the supervision of 
competent superintendents and foremen,and workmen shall be competent and 
skillful in their respective lines of work. The work upon completion shall 
have a neat, orderly appearance and all unsightly evidence of the construc- 
tion plant and operations shall be removed. 


GC 1.03 Materials and Substitutions - Materials to be furnished under 
this division of the specifications shall be new and of the best quality for 
the intended purpose. Reference is made herein to items and materials manu- 
factured in the United States of America. Proposals shall be based on fur- 
nishing items in strict accord with these specifications. Consideration will be 
given to proposals for furnishing alternate items having equal quality, capac- 
ity, rating, and usefulness. Alternate proposals shall describe clearly the 
items it is proposed to substitute, stating the applicable codes, specifications, 
or standards to which they will comply, the size, capacity, and other perti- 
nent information. 


GC 1.04 Lines and Grades - The general route of the railroad is shown 
on the drawings. The Contractor shall establish the final alignment and pro- 
file of the railroad and shall set all lines and grades and stake out all of 
the work as required for construction in a manner satisfactory to the Owner, 
Permanent records of all survey work shall be kept in a neat and legible 
manner and turned over to the Owner upon completion of the work. Sufficient 
permanent bench marks and control points shall be established to permit all 
survey work to be duplicated through the use of regular surveying equipment, 


GC 1,05 Plans and Drawings - The Contractor shall prepare designs of 
all structures, buildings, and facilities for which plans are not included with 
these specifications and shall make the detailed drawings required for con- 
Struction, Designs and details shall be approved by the Owner prior to con- 
Struction, Record drawings shall be made showing the final alignment and 
profile of the railroad together with details and plot plans of structures, 
buildings, and facilities as constructed, Reprodi cable copies of these drawings 
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shall be furnished to the Owner, The Contractor shall furnish copies of shop 
drawings, diagrams, catalog cuts, and other pertinent information of all fab- 
ricated or manufactured material or equipment to the Owner for approval. 
No material or equipment shall be used in construction without the approval 
of the Owner. The Owner shall be furnished with copies of equipment draw- 
ings and operating instructions essential to operation and maintenance of the 
equipment. 


GC 1,06 Construction Schedule - The proposal shall be accompanied by 
a proposed construction schedule in sufficient detail to show the proposed 
sequence of operations and anticipated rate of progress, This construction 
schedule, revised as necessary, will be used in scheduling dates of delivery 
of permanent materials and equipment and rolling stock, The schedule shall 
show sequences of operation and rates of progress to assure completion of 
construction within the allotted construction period, 


GC 1,07 Use of Rolling Stock and Railroads - The Contractor will be 
permitted the use of such rolling stock, furnished under Division RS of these 
specifications, as may be required to conduct his construction operations, A 
list of rolling stock that the Contractor proposes to use shall be submitted 
with his proposal, The Contractor shall be responsible for all hazards con- 
nected with the operation of this equipment and shall furnish all operating 
labor, fuel, lubricants, spare parts and maintenance, Upon completion of the 
contract or whenever use of the equipment is no longer required, the rolling 
stock shall be turned over to the Owner in first-class condition allowing for 
normal wear and tear. 


GC 1.08 Other Facilities Available to the Contractor - Adequate space 
in the vicinity of the ports and along the right-of-way will be made available 
to the Contractor for storage and plant purposes and for job roads and 
camps. Permanent buildings such as warehouses, barracks, and office build- 
ings may be used by the Contractor for purposes similar to their intended 
usage. Buildings and premises shall at all times be kept in a neat, orderly, 
Sanitary condition and shall be properly cleaned up when no longer required. 
Permanent features used by the Contractor shall be turned over to the Owner 
in first-class condition allowing for normal wear and tear. 


GC Il EXCAVATION AND FILL 


GC 2.01 Classification of Excavation - Excavation will be classified as 
follows: 


a. Common Excavation - Material which can be moved by hand or 
power excavating equipment without systematic blasting, barring, or wedging 
and also all boulders or detached rock less than two cubic yards in volume. 


b. Kock Excavation - Material which requires systematic blasting, 
barring, or wedging for removal, and all boulders or detached rock two cubic 


yards or over in volume, 
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GC 2,02 Railroad Excavation - The excavation in cuts for the railroad 
and in borrow areas adjacent to the railroad shall be performed to lines and 
grades specified on the drawings or directed by the Engineer, The side 
slopes shall be such as will be, in the opinion of the Engineer, permanently 
stable. It is anticipated that the side slopes in rock excavation will normally 
be one-half horizontal to one vertical and that the side slopes in common 
‘excavation will vary from five horizontal to one vertical in extremely sandy 
‘material to one and one-half horizontal to one vertical in the most stable 
material. Throughout the sand dune area, the sand dunes for a distance of 
‘two hundred to three hundred feet from the track shall be leveled off. The 
sand excavated from the high points shall be used for making railroad fill 
‘and for filling in low places. All finished excavation shall be sloped as re- 
quired to provide drainage and shall be finished with neat appearing slopes. 


GC 2.03 Blasting - Blasting will be permitted only when proper pre- 
cautions are taken for the protection of all persons, work, or property. The 
Contractor shall be fully responsible for any damage or casualties caused by 
his blasting operations, All operations of the Contractor in connection with 
the transportation, storage, and use of explosives shall be carried out in ac- 
cordance with the latest publications of the United States Bureau of Mines. 


























GC 2.04 Disposal of Excavated Materials - All suitable excavated ma- 
terial shall be used for making fills when this can be accomplished without 
excessive haul, Unsuitable material containing excessive amounts of brush, 
grass, and roots shall be wasted along the railroad right-of-way. 


GC 2.05 Railroad Fills - Except as specified in paragraph GC 2.06, 
fills for the railroad shall be made with material from required excavations 
or from borrow areas adjacent to the railroad, No compaction will be re- 
quired other than that obtained by the travel of equipment over the fill. 
Equipment shall be routed during construction to provide a maximum of such 
travel, Prior to placing fills all trees, brush, objectionable materials and 
excessive amounts of grass and roots shall be removed from the area to be 
covered by the fill, Fills adjacent to culverts and other structures shall be 
carefully placed and compacted to prevent damage to the concrete, The use 
of hand or power tampers adjacent to the concrete will be required only to 
obtain compaction comparable with the adjacent equipment-compacted fill, 
Side slopes of fills shall be as shown on the drawings or as found necessary 
during the progress of the work, to provide slopes that will be permanently 
Stable, 


C 2.06 Fills on Unstable Soils - Fills on soils which are unstable and 
on which a considerable amount of subsidence may be expected shall be con- 
structed in a manner approved by the Engineer and so that future subsidence 
ill be minimized, The fills shall be made of selected stable material such 
8 rock, cobbles, or coarse gravel, Fills shall be provided with base widths 
pecified by the Engineer as necessary to distribute the load and to provide 
uitable top width after subsidence. If, in the opinion of the Engineer, appre- 
lable subsidence will occur in the future, the grade shall be raised as 
equired to allow for estimated future subsidence. 
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Gc 2.07 Structure Excavation and Fill 


a, Lines and Grades - Excavation for structures shall be per- 
formed to lines and minimum depths as shown on the drawings or directed 
by the Engineer. Excavation to greater depths will be required if necessary 
to obtain suitable foundation, 


b. Clean-up of Foundations - Foundations for structures against 


which concrete is to be placed shall be compact and firm and shall be free 
from all standing water and oil, mud, debris, and loose material. 


c. Fill under Concrete Floor Slabs - The fills under concrete 
floor slabs, adjacent to walls or above natural ground, shall be made of se- 
lected material free from organic matter, Prior to placing the fill, the sur- 
face against which the fill is placed shall be cleared of all brush, grass and 
roots and all loose material shall be either compacted or removed, The fill 
material shall be placed in layers not exceeding six inches thick and well 

| compacted by the most suitable means, The material shall be moistened as 
required to obtain compaction, 


d, Backfill around Structures - Backfill shall be placed outside of 
building walls, around footings or piers, about culverts, and in trenches in 
such a manner as not to damage any completed work. Backfill shall be 
graded to drain away from the structures and shall be compacted to the ex- 
tent that full settlement will not create unsightly holes or pools of standing 
water, 


GC Ill DRAINAGE AND SLOPE PROTECTION 


GC 3,01 General - All work shall be adequately drained to avoid pools 
of standing water. Drain ditches or gutters shall be provided along the rail- 
road grade to carry water to natural water courses. Drain trenches or 
ditches shall be provided above the top of cut slopes as required to prevent 
erosion of the slopes. Waterways of adequate capacity consisting of bridges 
and culverts shall be provided at all natural water courses or points of drain- 
age to carry run-off through the railroad grade. The slopes of fills subject 
to the excessive erosive action of running water, such as on curves in 
Wadis, shall be protected by dumped riprap. In the sand dune area, the sand 
adjacent to the railroad shall be coated with oil. 


GC 3.02 Culverts - Standard single and multiple barrel reinforced con- 
crete culverts with interior openings three feet square as shown on the drawings 
shall be constructed at all locations where the railroad crosses natural 
drainage channels requiring waterway openings less than that provided by 
bridges. The location of the culverts and waterway areas provided shall be 
4S approved or directed by the Engineer. In general, the waterway areas 
shall be determined from the size of the natural watercourse intercepted, 
high-water marks, and other local evidences of past flows in the drainage 
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hannel, Culverts shall be aligned to cross the railroad at a right angle. 
rainage courses shall be relocated if necessary to provide straight en- 
rances and exits from the culverts, Culverts usually shall be given the 
same general gradient as the bed of the drainage channel, with the culvert 
invert from two to four inches above the natural bed of the channel, The 
standard culvert shown on the drawings has been designed for heights of fill, 
from the top of the culvert to the top of the ballast, varying from one foot 
to eighteen feet. The Contractor shall prepare a proper design of culverts 
where fill heights exceed eighteen feet. The bottom and banks of drainage 
courses downstream from the culverts shall be riprapped with suitable se- 
lected boulders and rock wherever, in the opinion of the Engineer, protec- 
tion against erosion is required, 


GC 3.03 Dumped Riprap - Dumped riprap shall be placed on the slopes 
of fills subject to excessive erosive action of running water. The riprap shall 
be hard, durable rock selected from required excavation. The rock shall be 
reasonably well graded with a maximum size of one-half cubic yard. The 
rock shall be dumped and graded off in such a manner as to insure that the 
larger rocks are reasonably well distributed and the smaller rock fragments 
serve to fill the spaces between the larger rocks, A reasonably smooth sur- 
face and a uniform layer of riprap of the specified thickness will be requir- 
ed, The thickness and height of riprap shall be as determined by the Engi- 
neer as being adequate for the location. 


GC 3.04 Oiling of Sand - In the sand dune region, areas of sand, deter- 
mined by the Engineer as requiring oiling, shall be coated with oil. Oiling 
of strips, 200 feet to 300 feet on each side of the railroad track, is contem- 
plated. Oil shall be a product of the Aramco Refinery at Ras Tanura rec- 
ommended and used for the same purpose on the portions of the railroad al- 
ready constructed, or the equivalent of said product, The oil shall be heated 
to a temperature recommended by the supplier or as found necessary during 
the progress of the work and spread at a rate which will give the greatest 
practicable penetration but not exceeding one gallon per square yard, 


GC IV CONCRETE 


GC 4,01 General - Concrete shall consist of portland cement, aggregate, 
and water proportioned, mixed, transported, placed and cured to produce 
dense, durable concrete having the strength required for its intended purpose, 


GC 4,02 Strength of Concrete - It is desired that the minimum strength 
of the concrete in compression shall be not less than 2500 pounds per square 
inch at 28 days, 


GC 4.03 Cement - Type | portland cement will be delivered aboard ship 
at Jeddah, Dammam, or Yanbu, The cement shall be unloaded, stored, and 
transported to the sites of the work in such a manner that a minimum num- 
ber of sacks are broken or damaged by the weather. In order that cement 
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may not be unduly aged after delivery, it shall be used in approximately the 
chronological order in which it is received. Any cement which becomes hard- 
ened or damaged by the weather shall not be used in any structures, 


GC 4.04 Aggregate - Aggregates for the concrete may be pit-run sand 
and gravel obtained from natural deposits located as near the site of mixing 
as practicable. Aggregate sources shall be approved by the direction of the 
Engineer. The use of more than one deposit may be required at any location 
of the mixer, Selection of aggregate material from any approved deposit shall 
be as directed by the Engineer. The pit-run aggregates shall be clean, well- 
graded sand and gravel, or mixtures of sand and gravel, composed of hard, 
durable particles capable of producing workable concrete of the desired 
strength with the use of a minimum amount of cement. 


GC 4.05 Water - Water used in concrete shall be free from objection- 
able quantities of silt, organic matter, alkali, salts, and other impurities, 


GC 4.06 Proportioning - The mixes for the concrete shall be determined 
by the Engineer and shall be such as to produce workable mixtures in which 
the cement and water contents will be the minimum necessary to produce 
durable concrete having the desired strength. Proportions of the ingredients 
entering the mixer shall be determined by volume or weight. The degree of 
control shall be as determined by the Engineer as most practicable for the 
location, The work shall be under the direct supervision of personnel exper- 
ienced in concrete work, 


GC 4,07 Mixing, Transporting, and Placing 


a, Mixing - Concrete shall be mixed thoroughly in a modern, de- 
pendable mixer until it is uniform in appearance with all ingredients uniform- 
ly distributed, The mixing time of each batch in the mixer shall be not less 
than one and one-half minutes, Water shall be added prior to, during, and 
following the mixer charging operations. 


b. Transporting - The mixed concrete shall be transported or con- 
veyed to the site of placing as rapidly as practicable, by methods which will 
prevent segregation or loss of ingredients and which will assure placing be- 
fore initial set has occured, Any concrete which has become so stiff that 
retempering is required before placing shall be wasted, 


c. Placing - Concrete shall be deposited as nearly as practicable 
in its final position, It shall be deposited in approximately horizontal layers 
not exceeding twelve inches in thickness and in such a manner as to avoid segre- 
gation and to avoid placing fresh concrete on concrete having reached its initial 
Set. Concreting of a lift, panel, or section in a structure shall be carried on ina 
Continuous operation as far as practicable until the pour is completed. Concrete 
shall be tamped or worked after placing so that it is well consolidated, free from 
deposits of coarse aggregate, closes snugly against all surfaces of forms and 
embedded materials, and is free from surface honeycombing. Disturbance of 
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the concrete during the early stages of hardening shall be avoided. 


GC 4.08 Preparation of Foundations - Foundations against which con- 
crete is to be placed shall be firm, compact and free from standing water 
and oil, mud, or loose debris. The foundations under floor slabs or other 
thin sections shall be suitably prepared to prevent excessive absorption of 
water from the concrete placed against it. This may be done by spraying 
with oil or asphaltic compounds, using layers of building paper, or by moist- 
ening of the material before placing concrete where the foundation material 
is not excessively pervious, 


Gc 4.09 Concrete Surfaces 


a. General - Immediately after the top surface of a lift or slab is 
completed, it shall be carefully protected from direct rays of the sun, pe- 
destrian traffic, materials being placed thereon, running water, heavy rain, 
or any activity on the surface that will affect the setting of the concrete, 


b. Construction Joints -Construction joints shall be formed or 
leveled off so that the joint will have a neat, uniform appearance. All lai- 
tance shall be removed from the initial pour and the surface roughened and 
cleaned prior to placing fresh concrete against it. The surface of hardened 
concrete against which fresh concrete is to be placed shall be moistened 
prior to the placing of the fresh concrete. 


c. Expansion and Contraction Joints - Expansion and contraction 
joints shall be constructed at locations shown on the drawings or wherever 
determined necessary to prevent cracking of the concrete, One-half inch 
thick, premoulded joint filler of resilient, non-extruding material shall be 
placed in expansion joints, Bond shall be prevented at contraction joints by 
painting the face of the first pour with suitable asphaltic or coal-tar mater- 
ial or by installing two or more thicknesses of coal-tar or asphalt-saturated 
felt, 


d. Finishing - Unformed concrete surfaces shall be screeded to 
produce an even and uniform surface. Where such surfaces are not perma- 
nently concealed by backfill or concrete, they shall be finished, Except for 
building floors, a wood float finish shall be provided, All excess water and 
laitance shall be removed before any finish is made. Excessive floating tend- 
ing to bring too much concrete paste and fines to the surface shall be avoid- 
ed. Dust-on finishes shall not be applied to soak up free water. A steel trow- 
el finish shall be given to all building floors, Steel troweling shall be started 
after the previously floated surface has hardened sufficiently to prevent ex- 
Cess fine material being drawn to the surface, It shall be performed with 
firm pressure such as will flatten the sandy texture of the floated surface 
and produce a dense uniform surface free from blemishes and trowel marks, 
Joints and edges of surfaces shall be tooled or chamfered as required to 
produce a neat appearance. 
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e. Repair of Defective Work - Repair of imperfections in formed 
concrete shall be completed within 24 hours after removal of forms. Holes 
left by rod fasteners shall be filled with dry mortar, Concrete that is dam- 
aged from any cause, honeycombed, fractured, or otherwise defective, shall 
be cut out in such a manner as to provide retention and replaced with pack- 
ed dry mortar or concrete, All fillings shall be bonded tightly to the sur- 
faces of the holes and shall be sound and free from shrinkage after they 
have been cured and dried, 


GC 4.10 Forms 


a. Material and Construction - Forms shall be of wood, steel, or 
other approved material, constructed accurately to produce structures of the 
shape, lines, and dimensions required by the drawings. The erected forms 
shall be sufficiently strong, rigid and durable to withstand all stresses im- 
posed thereon, and to permit all operations incidental to placing concrete with 
out any deformation, deflection, or injury which would impair the quality of 
the concrete work, The forms shall be mortar-tight at the time concrete is 
placed therein, Any calking found necessary shall be done with approved ma- 
terial, Provisions shall be made to keep forms tightly in contact with hard- 
ened concrete at construction joints to prevent mortar of the fresh concrete 
from leaking past the joint and to prevent any offset at the joint. 


b, Coating - Forms for exposed surfaces shall be coated with a 
non-staining mineral oil applied shortly before the concrete is placed. After 
oiling, surplus oil on the form surfaces, and any oil on reinforcing steel or 
other surfaces requiring bond with concrete, shall be removed, Forms for 
unexposed surfaces may be thoroughly wetted immediately before placing the 
concrete, in lieu of oiling. 


c, Removal of Forms - Forms shall remain in place until such 
time as the concrete has attained adequate strength to support its weight and 
any load imposed thereon and surfaces are sufficiently hard to prevent injury 
due to removal of forms. Time generally shall be not less than: 


Beams and Slabs 10 days 
Columns 5 days 
Walls and Vertical Surfaces 2 days 


Projecting form tie wires, if used, shall be cut off at the surface of the con- 
crete after form removal, 


GC 4.11 Temperature Control and Curing 
a. Temperature Control - Where deemed necessary by the Engi- 


heer, measures shall be taken to control the temperature of concrete as 
Placed, These may consist of avoiding concrete work when air temperatures 
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are extremely high, the cooling of concrete aggregates by spraying with wa- 

ter, or preventing mixing water from becoming unduly warm due to exposure 
to the sun or hot air temperatures. After placing, the surfaces of slabs shall 
be protected from the direct rays of the sun until the concrete has hardened 
and curing may be started. If possible, forms prior to removal shall be kept 
damp by spraying with water, 


b. Curing - All concrete shall be cured for a period of not less 
than fourteen consecutive days by a method which will prevent detrimental 
loss of water from the concrete for the duration of the entire curing period, 
This may be by keeping the surfaces continuously wet with water by spray- 
ing or sprinkling, covering with sand kept continuously saturated with water, 
or by the use of a suitable compound of the surface membrane type. Curing 
compounds shall not be used on surfaces to which additional concrete is to 
be placed. The use of curing compounds that will leave an undesirable ap- 
pearance Will not be permitted on surfaces to be permanently exposed to 


view, 


GC 4.12 Embedded Items - Before placing concrete, care shall be taken 
to determine that all embedded items are accurately placed and firmly se- 
cured or fastened, All embedded items shall be thoroughly clean and free of 
oil, paint, loose rust and scale, 


GC 4.13 Steel Reinforcement 


a. Material - Reinforcing bars shall be deformed or plain, inter- 
mediate grade bars conforming to the specifications for "Billet Steel Bars 
for Concrete Reinforcement" (ASTM designation A 15-50T). If used, deforma- 
tions shall conform to the requirements of ASTM designation A 305, Mesh 
reinforcement shall be electrically-welded wire fabric conforming to the spec- 
ifications for "Welded Steel Wire Fabric for Concrete Reinforcement" (ASTM 
designation A 185-37), 


b. Cutting and Bending - Steel reinforcement may be mill or field 
bent, All cutting and bending shall be in accordance with standard approved 
practice, 


c. Spacing of Bars - Spacing of bars shall be as shown on the 
drawings, or as directed by the Engineer. The clear distance between paral- 
lel bars shall be not less than 1-1/2 times their diameter. 


d. Protective Covering - The cover for all main reinforcement 
shall conform to the dimensions shown on the drawings or as directed by 
the Engineer, If protective cover dimension is not given, it shall be not less 
than three inches on the bottom of footings, two inches where concrete is ex- 
posed directly to action of weather and ground, and three-fourths inch where 
not exposed directly to weather and ground. 
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e. Splicing - All splices in reinforcement shall be as shown on the 
drawings or directed by the Engineer, Where not stated, the splices shall 
provide sufficient lap to transfer the stress in the bars by bond. The lapped 
ends of the bars shall be either separated sufficiently to permit the embed- 
ment of the entire surface of the bar in concrete or be rigidly clamped or 
wired together. 


f. Placing and Fastening - All reinforcement shall be secured in 
place, true to lines and grades indicated, by the use of metal or concrete 
supports, spacers or ties, Supports shall be sufficient to maintain reinforce- 
ment in place throughout the concreting operation and shall be used in such 
a manner that they will not be exposed on the face of or in any way discolor 
or be noticeable in the face of the finished concrete, When surrounding con- 
crete is placed, all reinforcement shall be reasonably free from loose, flaky 
rust and scale, and from oil, grease, or any coating which might destroy or 
reduce its bond, 


GC V RAILROAD CONSTRUCTION 


GC 5.01 General - The following general specifications shall apply to 
the railroad construction: 


a, Gage - The rail gage shall be 4 feet 8-1/2 inches. 


b. Grades - Grades shall not exceed one and one-half percent. In 
special cases and with the approval of the Owner grades which are compen- 
sated for curvature may exceed one and one-half percent but shall not ex- 
ceed two percent. 


c. Degree of Curvature - The maximum degree of curvature on 
main line tracks shall not normally exceed 6 degrees, In special cases with 
the approval of the Owner the curvature may be more than 6 degrees but 
shall not exceed 8 degrees. The maximum degree of curvature in yards and 
sidings shall not exceed 12 degrees, 


d. Spirals - Spirals or transition curves on main line tracks be- 
tween tangents and curves shall be in accordance to AREA recommendations 
and for train speeds designated by the Engineer, 


e. Passing Tracks - Passing tracks, 2500 feet long, shall be pro- 
Vided at locations shown on the drawings. 


{. Super-Elevation - The outer rail on curves shall be super- 
elevated in accordance with chart "Elevations and Speeds for Curves" shown 
in AREA Manual for Railway Engineering, but super-elevation shall not ex- 
ceed five and one-half inches. 
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g. Vertical Curves - Vertical curves shall be used to connect all 
changes in gradient. Rate of change shall not exceed 0,10 foot per 100-foot 
station in sags and not more than 0,20 foot per 100-foot station on summits. 


h. Wyes - Wyes shall be provided at locations shown on the draw- 
ings. Tail tracks shall be not less than 300 feet long. 


i. House Tracks - A house track, normally 700 feet long, shall be 
provided at each station where indicated on the drawings or as directed by 


the Engineer. 


j. Warehouse and Special Tracks - Warehouse and special tracks 
shall be provided as directed by the Engineer, 


GC 5.02 Preparation of Subgrade - The subgrade shall be constructed 
to the profile and widths shown on the drawings or as directed by the Engi- 
neer, It shall be compact and shall be finished to a true sloped or crowned 
surface and must leave no depression or irregularity which will hold water 
or prevent proper drainage. 


GC 5.03 Placing Ties - Creosoted ties with bored spike holes will be 
furnished as specified in Section CM IV, Twenty-two ties shall be laid in 
each 39-foot panel. They shall be spaced uniformly and laid at right angles 
to the rail with one end lined uniformly, Ties shall be laid with the heart 
side down, Hot creosote oil shall be applied to the ties after any adzing. 


GC 5,04 Tie Plates - Tie plates, furnished as specified in paragraph 
CM 3.06, shall be installed under each rail at each tie. They shall be ap- 
plied in a workmanlike manner at the time the rail is laid and shall be so 
placed that the shoulder is in contact with the base of the rail for the entire 
length of the shoulder, The bearing surface of the tie and the tie plate shall 
be cleaned before the rail is laid, 


GC 5.05 Laying Track 


a. Rails, joint bars, track bolts, rail anchors, spikes, switches, 
and miscellaneous material will be furnished as specified in Section CM III. 


b. Insofar as is practicable, the service assignment of rail classi- 
fications shall be as follows: 


No, | Rails: Ends unpainted, All main line tracks, preferably 
on tangent, 
No, 2 Rails: Ends painted white. On tangents or on curves 


not exceeding three degrees and where inspec- 
tion for defects can readily be made, 
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Hi-Carbon Rails: Ends painted blue. Reserve for use on curves, 
through turnouts or through hazardous locations 
or places difficult to renew, such as bridges. 


A Rails: Ends painted yellow, Should not be laid on 
curves, in hazardous locations such as on 
bridges or high embankments, or where inspec- 
tion is difficult. 


X Rails: Ends painted brown. Yard tracks, siding, or 
other safe, slow speed locations and locations 
approved for No, 2 rails. 


Short Rails: Ends painted green, These shall be used on 
curves, for connections to switches, and other 
points to minimize the cutting of full length 
rails, 


c. Joints between rails shall be so located that the joints in each 
line of rail shall be not more than 30 inches from the centers of the oppo- 
site rails and preferably not more than 18 inches. In laying rail on curves, 
short lengths of rail shall be placed at proper intervals in the low rail to 
maintain proper stagger of the joints throughout the curve. 


d, Rails shall be installed so that joints will not be placed within 
the limits of switch points or guard rails or within six feet of the ends of 
open floor bridges, 


e. All rail ends, joint bars, track bolts and nuts shall, immediate- 
ly in advance of laying, be painted on the contact surfaces with a lubricant 
equal to black lubricating oil. 


f. All joints shall be fully bolted and rail drilled where necessary. 
Joints shall be made before the track is spiked, the joint bars to be lined up 
with the rail in the vertical position and the bolts tightened by starting at the 
middle of the joint and working toward the ends, Spring washers shall be used 
with all track bolts. Bolts shall be tightened to an initial tension between 
20,000 and 30,000 pounds per bolt. 


g. A rail thermometer shall be used and read periodically to as- 
certain the temperature of the rail, Standard metal, fiber or wood shims 
shall be placed between the ends of adjacent rails to insure proper space 
allowance for expansion, as shown in the following table based upon laying 
29-foot rails with 135 rail joints per mile: 
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Temperature of Rail 


Degrees F Space between Ends of Adjacent Rails 
26 - 50 1/4 inch 

51 - 75 3/16 inch 

76 - 100 1/8 inch 

101 - 125 1/16 inch 

Over 125 None 


"Metal shims shall be removed to within 12 rails of the laying. 


h, Rail shall be spiked to each tie. There shall be a spike inside 
and outside of each rail at each tie, The spikes shall be so staggered that 
all outside spikes shall be on the same side of the tie and all inside spikes 
on the opposite side of the tie. On curves, where directed by the Engineer, 
an additional spike shall be driven on the outside of the curve for each rail 
at each tie, All spikes shall be started and driven vertically and square with 
the rail, In no case shall spikes be overdriven or straightened while being 
driven, No spikes shall be driven against the ends of joint bars. 


i. In laying the second line of rail, gaging shall be done at least 
at every third tie. 


j. Rail anchors shall be applied at the time the track is laid and 
prior to the passage of a train over the rail. Care shall be taken to give 
them a firm bearing against the ties when installed, There shall be eight 
anchors installed per rail with approximately fifty extra anchors for each 
main track switch, Unless otherwise directed by the Engineer, the anchors 
shall be divided equally to resist movement in each direction. The rail an- 
chors shall be spaced approximately uniformly along the rail length and 
against the same side of the same tie on opposite rails. 


k. All switches, frogs and guard rails shall be spaced in accord- 
ance with the drawings or the directions of the Engineer. Switches shall be 
left in proper adjustment, special care being given to the bending of the 
stock rail, 


GC 5.06 Ballasting, Raising, and Aligning Track 


a. Ballast shall be crushed stone conforming to the Specifications 
for Prepared Stone, Slag, and Gravel Ballast as shown in the American Rail- 
way Engineering Association Manual for Railway Engineering. Ballast shall 
be uniformly graded from 1/4" to 1-1/2" in size. 
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b, The ballast shall be unloaded and spread so as to provide the 
desired amount as uniformly distributed as possible. Preliminary surfacing 
and raising the track shall follow the unloading as closely as the regularity 
of ballast supply will permit. The track shall be raised by jacks placed 
closely enough together to prevent undue bending of the rail or strain on the 
joints. Both rails shall be raised at one time and as nearly uniformly as 
possible. The preliminary raise shall bring the track to not less than one 
inch and not more than two inches below final grade. All ties that are pulled 
loose shall be replaced to proper position and must have a bearing against 
the rail and be fully spiked with spikes driven as specified elsewhere, The 
ballast shall be well packed or tamped with tamping pick, shovel, tamping 
bar, ballast fork, ballast spade, or tamping machine from a point 12 inches 
inside each rail on both sides of the ties to the end of the ties. Tamping 
will not be permitted at the center of the tie between the above limits, but 
this center shall be filled lightly with ballast fork or shovel, Both ends of 
the ties shall be tamped simultaneously and tamping inside and outside of 
the rail shall be done at the same time, Thorough tamping of the ballast un- 
der the rail seat, will be required, 


c. After the preliminary lift has been properly compacted by traf- 
fic, a finishing lift shall be made by jacking up the track to the exact height 
provided by the grade stakes. The necessary ballast shall be forked or shov- 
eled in and driven to place and tamped in the same manner as in the pre- 
liminary raise. In making the finishing lift the spot board and level board 
must be used with care and the track brought to a true surface. 


d, The track shall be placed in good alignment before the finish- 
ing lift is made but a lining gang shall follow one or two days behind the 
finishing lift and shall spot up all places found not holding up to proper sur- 
face, and shall line the track to accurate alignment. 


e, The ballast shall be trimmed to the standard roadbed section 
shown on the drawings, Surplus ballast shall be removed or neatly disposed 
of to the satisfaction of the Engineer. 


GC 5,07 Completion of Work - Immediately prior to turning over the 
railroad or parts thereof to the Owner for operation, track shall be inspect- 
ed and shall be re-aligned or re-leveled as may be required to bring it to 
first-class condition, Bolts shall be re-tightened to a tension between 15,000 
and 20,000 pounds per bolt, preferably from one to three months after the 
joint bars are applied. 


GC VI BRIDGES 


GC 6.01 General - Bridges, of one or more standard 40-foot spans, 
shall be constructed at crossings of major water courses, The number of 
Spans and area of waterway to be provided shall be as shown on the draw- 
‘ngs or as determined by the Engineer. 


i GC - 14 


Gc 6.02 Piers and Abutments - Bridge piers and abutments shall be of 
reinforced concrete. The base of the piers and abutments shall be founded 
on material capable of carrying the applied loads without detrimental settle- 
ment and at sufficient depth below existing streambeds that they will not be 
undermined by erosion, Piers and abutments and the footings therefor shall 
be as shown on the drawings; or where drawings have not been prepared, 
shall be designed and proportioned to be stable under the applied forces, with 
working stresses in accordance with the American Concrete Institute Building 
Code Requirements for Reinforced Concrete (ACI 318-51) and loads as rec- 
ommended in the AREA Specifications for Steel Railway Bridges (1952), The 
backfill behind abutments and wing walls shall be free draining with adjacent 
slopes protected against the erosive action of flowing water by riprap as di- 
rected by the Engineer. Excavation in the streambed for footings of piers 
shall be backfilled to streambed level with stable material. 


Gc 6.03 Erecting and Painting Steel Bridge Spans 


a. Steel bridge spans will be furnished under the provisions of 
Section CM V, Ties and timbers will be furnished under the provisions of 
Section CM IV, Handling and erection shall be in accordance with the draw- 
ings and the applicable provisions of the AREA Specifications for the Erec- 


tion of Steel Bridges. 


b, Steel bridge spans will be furnished with a shop coat of red lead 
paint, The shop coat shall be touched up with red lead in oil paint and two field 
coats of paint shall be applied to all exposed metal surfaces after erection. The 
first field coat shall be red lead in oil to which 0.2 percent of lampblack has been 
added. The second field coat shall be a black graphite paint. The pigment for black 
graphite paint shall consist of natural flake silica graphite and carbon black or 
lampblack, The vehicle shall consist of linseed oil, drier, and thinner with not 
less than 85 percent of nonvolatile material, 


GC VII SERVICE AND PERSONNEL BUILDINGS 


GC 7.01 General - The service and personnel buildings referred to in 
this paragraph of the specifications comprise: 


1. Railway Station - Standard 
2. Railway Station - Large 
3, Rural Waiting Station 

4. Office Building 

5. Family Houses 


6. Soldier Barracks 
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Specific 


GC VIIl. 


Senior Staff Barracks 

Junior Staff Barracks 
Intermediate Staff Barracks 
Senior and Junior Mess Halls 
Toilet Building 

Shower Building 

Power Plants 


Warehouse 


ations for the diesel locomotive shops are given in Section 


GC 7.02 Warehouses - The superstructure of the metal warehouses 
shall be constructed as designed and specified by the Butler Manufacturing 
Company of Richmond, California and as shown on the contract drawings, 
with the following inclusions: 


i 


Rigid frame roof supports on 20-foot centers, complying with 
the Uniform Building Code, and having adequate wind bracing. 


Roof and walls covered with non-corrosive 3S, 1/2 hard alloy 
aluminum sheets, 0.026" thick (22 gage) with die stamped cor- 
rugations on 12" centers, 1" deep. Wall sheets shall be fluted 
laterally to prevent denting and reduce glare from reflection. 


Sheets to be bolted to frame with cadmium plated or galvanized 
stove bolts with washers as recommended by Butler Manufactur- 


ing Company. 


Windows shall be 5'-0-7/8" x 4'-1" x 1-1/8" as made by Detroit 
Steel Products Company and glazed with double strength, grade 
B glass. 


Sliding doors shall be steel frame with aluminum sheet cover- 
ing and Richard Wilcox hardware. Hinged doors shall be 3'-4"x 
6'-6" complete with hardware, All doors shall be provided with 


locks. 
Provide louvers and 20-inch, 20-gage ventilators as shown, 


Paint structural members and windows with red oxide paint. 
Gilsonite paint shall be applied where aluminum sheets touch 


any steel member. 
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Gc 7.03 Concrete Block Walls and Partitions - Concrete block shall be 
git x 15-3/4"" x 7-3/4" (nominal 8 x 8 x 16) or 4x 15-3/4"x 7-3/4" (nominal 
gx 4x 16) three cell units with 1" to 1-1/4" cell walls, Special blocks shall 
be provided for window jambs and 90° angles. 


a. Materials - Concrete materials and mix shall be the same as 
for other concrete having a minimum 28-day strength of 2500 pounds per 
square inch and with a maximum aggregate of 3/4 inch. Blocks shall be vi- 
brated during manufacture and thoroughly cured before installation, Mortar 
for laying block shall be composed of one part portland cement to four parts 
of sand by volume, to which may be added lime putty in an amount not to 
exceed 25 percent by volume of the cement content. Mortar shall be mixed 
in a mechanical, one-sack batch mixer, Mortar shall be used within one hour 


after mixing. 


b. Workmanship - All blocks shall be thoroughly wetted prior to 
setting and shall be pressed into full beds of mortar. All joints shall be 
struck flush, except all exterior horizontal joints, which shall be rodded to 
to uniform concave straight joints. Stained, cracked or spalled blocks shall 
not be used. All excess mortar or mortar stains shall be removed, 


GC 7.04 Carpentry - All framing lumber shall be structural grade 
Douglas Fir or lumber having a working fiber stress of 1450 pounds per 
square inch, Wood partition studs, joists and rafters shall be of 1-5/8-inch 
(nominal 2-inch) material surfaced on all sides and placed 16 inches on cen- 
ters, unless otherwise shown, Wood bases, door frames, and casings shall be 
made from suitable hardwood. Cabinets and shelving shall be made of white 
pine or equal, Cabinet doors shall have glued, bound wood edges, All cab- 
inets shall have solid wood backs, and all doors, drawers and sliding doors 
shall have adequate and easily operating hardware as specified under hard- 
ware, Warped millwork shall not be used, All materials shall be sufficiently 
dry so as not to warp, curl, shrink or check, and millwork shall be free 
of knots, 


All screen wire indicated on the drawings shall be 16 mesh bronze, 


All millwork shall receive a paint primer on all surfaces, inside, out- 
side, bottoms and backs, before installation. 


Where linoleum counter tops and splashbacks are shown on the drawings 
the Contractor shall install Armstrong Cork Company's 1/8" heavy gage 
Silver Gray No, 26 linoleum over asphaltic felt according to manufacturer's 
specifications, Linoleum shall be coved at intersections with walls. B and T 
Metals Company's No, 40-A counter edging shall be installed at all counter 
edges and No, 1-B at all other linoleum edges. 
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Gc 7.05 Doors and Door Hardware 


a. The plans and door schedule shows the types, sizes and loca- 
tions of doors. Hinged doors shall have solid stiles and rails and shall be 
fitted with glass panels, wood panels or screened louvers where shown, 
Waterproof plywood shall be used for all wood panels; stiles and rails shall 
be mortised and tenoned, and glued, Screen doors shall be of similar con- 
struction with 16 mesh bronze screens. Sliding doors shall be constructed 
with a 2"x 10" frame and l-inch sheathing covering on the exterior. The 
entire doors, both sides and edges, shall be covered with 22 gage galvanized 
steel sheets. All hinged doors, except refrigerator doors, shall be construct- 
ed of clear white pine or better lumber, Warped doors shall not be used. 
Adequate provisions shall be made for hardware. Refrigerator doors in the 
mess hall buildings shall be standard freezer doors made by Butcher Boy 
Cold Storage Door Co, They shall be insulated with 4" of vegetable corkboard 
and sealed in asphalt and frostproof paper. Each door shall sustain a temper - 
ature difference of 35 degrees Fahrenheit, Double gaskets, three hinges, and 
other standard hardware with standard rust-proof finish shall be furnished, 


b. All hardware for hinged doors shall have dull bronze US 10 
finish, The following hardware set numbers refer to the set numbers found 
on the drawings, 


1, Screen door 
| pr butt hinges - 2714-1/2 - 3x 3 McKinney Mfg Co 


Closer - 21 - P & F Corbin Div 
Latch - G300 Schlage Lock Co 


2. Interior 1-3/8" door 
1-1/2 pr butt hinges - 2714-1/2 - 3-1/2 x 3-1/2 McKinney 
Mfg Company 
Latchset DI0S-PLY Schlage Lock Company 
Door stop 


3, Exterior 1-3/4" door 


1-1/2 pr butt hinges - 2714-1/2 - 4x4 McKinney Mig Co 
Lockset D51PD PLY Schlage Lock Co 
Door stop 


4, Interior 1-3/8" door 
1-1/2 pr butt hinges - 2714-1/2 - 3-1/2 x 3-1/2 McKinney 


Lockset - D51PD PLY Schlage Lock Co 
Door stop 
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Exterior 1-3/4" door 


1-1/2 pr butt hinges - 2714-1/2 - 4x4 McKinney Mfg Co 
Latchset DIOS-PLY Schlage Lock Co 
Door stop 


Exterior 1-3/4" door 


1-1/2 pr butt hinges - 2714-1/2 - 4x4 McKinney Mfg Co 
Lock D-40S PLY - Schlage Lock Co 
Door stop 


Pair of 1-3/4" doors 


3 prs butts - 2714-1/2 - 4x4 McKinney Mfg Co 
Surface bolts - AR 344 - 12" Adams Rite Mfg Co 
Push 2325-1/2 - 4.x 16 P & F Corbin 

Pull 02210-1/4 P & F Corbin 

Lock B-262P Schlage Lock Co 


Sliding Door Hardware Set 


Track 270X 

brackets 272C x Lages 2-1/2" x shields 
pair hangers 274 

stay roller 367 x shields 

end stops 181 x shields 

flush pull 306 TMS 

bar pull 305 TMS 

cane bolt 394-5 TMS 


ee ee ee ee | 


Toilet Stall 3/4" Door Hardware 

Hinges 2718-1/2 - 3x 2-1/2 McKinney Mfg Co 
Bolt AR 364 - Adams Rite Mfg Co 

C & H Hook 01034-3/4 - P & F Corbin 


Door stops as required. 


Base - 365-7/8 P & F Corbin 
Floor - 0362-1/2 x Shield P & F Corbin 


. Cabinet Doors and Drawers 


Pulls - 79 C, L. Frost & Son 
Hinges - 2718-1/2 - 2-1/2. x 2 McKinney Mfg Co 
Catch - 8-P Swenson Mfg Co 


GC - 19 


Gc 7.06 Insulation and Fiber Tile 


a, Ceiling Insulation - Where insulation is shown above ceilings, 
four-inch, batt-type insulation having a "K" factor of Q.27 shall be installed 
over all rooms, using adequate staples, and filling all ceiling joist spaces. 


b. Radio Room - The radio room in the railway station shall be 
lined with 4" insulation as specified above placed between studs and ceiling 
joists. Batts, 2 inches thick, shall be installed between 2" x 2" stripping on 
the exterior radio room wall, 


c. Refrigerators - The walls of the mess hall refrigerator shall 
be constructed of pure vegetable corkboard having a "K" factor of 0,27 ap- 
plied in 2-inch layers as detailed, set in asphalt on walls, floors and ceilings 
in strict accordance with standard specifications of the Armstrong Cork Com- 
pany. Masonry walls shall receive 1/2 inch of cement plaster before cork is 
placed, A continuous and thorough vapor seal barrier shall be constructed 
outside of the cork insulation. 


d, Ceiling Fiber Tile - All ceilings which are listed in the Interior 
Materials Schedule to be fiber tile shall have 1" x 3" wood stripping at 12- 
inch centers under the joists for fiber tile attachment and leveling. The 
fiber tile shall be 12"x 12" x 1/2" with beveled, interlocking edges fastened 
with concealed nails, The tile shall be prefinished in standard white color, 
and shall be equal to Celotex Corporation "Ceiling Tile", 


GC 7.07 Lath and Plaster 


a, Lath and plaster shall be used at locations shown on the plans 
and Interior Material Schedule. 


b. Lath over wood framing or furring shall be 1/4"x 1-1/2" non- 
Staining wood lath nailed with 3d blued nails, All changes in wall materials 
Shall be covered with 3.4 pound metal expanded lath strips at least 8 inches 
wide. Metal cornerbeads shall be installed on all exterior angles. 


c. Types of work shall be two-coat, 1/2-inch cement plaster on 
masonry, and three-coat, 3/4-inch cement plaster on lath, 


d. Masonry and wood lath shall be clean and wet before plaster 
is applied, Scratch coat shall be | part cement and 3 parts sand with hydrat- 
ed lime added, Brown coat, using the same mix, shall be applied not less 
than 24 hours after scratch coat. Finish coat shall consist of 1 part cement, 
¢ parts sand, with hydrated lime in proportion of 10% by weight of cement, 
Plaster work shall be moist cured for at least 2 days. 


e. Plaster shall be straight and level with a fine sand finish, 
Defective and damaged plaster shall be removed and replaced, 
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GC 7.08 Steel Windows - All windows shall be residential-type steel 
casements as made by Detroit Steel Products Company. They shall be made 
of specially designed |-inch hot rolled steel sections with electrically weld- 
ed mitered corners. Pairs of windows shall have T-bar mullions and all 
sash shall have metal head drips. All sections shall be easily operable with 
dull finish solid bronze hardware, including the sill adjustor. All windows 
shall have inside, easily removable, screens with 16 mesh bronze wire. 
Windows and screens shall have Bonderized oven-dried finish. 


Windows shall be installed with anchors as required for a rigid installa- 
tion. Windows shall be grouted and calked in masonry walls as required for 
a perfect job. 


cc 7.09 Glass and Glazing - All glass in doors and windows in toilet 
and shower rooms shall be 1/8" obscure "Syenite’ glass as made by Mis- 
sissippi Glass Company. All other glass in windows and doors shall be dou- 
ble strength B quality as made by Libby-Owens-Ford, Window sash shall re- 
ceive one coat of paint before glazing. Edges of glass shall be smooth, Met- 
al glazing clips and steel casement putty shall be used for window glass and 
oil putty on door glass, ..11 glass shall be back-puttied and face-puttied ina 
neat manner. 


GC 7.10 Roofing - Felt and asphalt roofing shall be used on all wood- 
sheathed roofs, Fifteen-pound asphalt saturated felt shall be laid longitudinal 
ly on the wood sheathing. The felt shall be lapped 19 inches and each sheet 
shall be nailed two inches from the upper edge with barbed roofing nails 
through flat tinned discs on 18-inch centers. A uniform layer of hot asphalt 
shall be applied over the felt and 55-pound mineral surfaced roofing laid 
while the asphalt is hot. The mineral surfaced roofing material shall be lap- 
ped 19 inches with hot asphalt carefully mopped between the laps so that no 
asphalt shows on the exposed mineral surface. The mineral surfaced roofing 
shall be nailed with barbed roofing through tin discs, Nails shall be on l2- 
inch centers in two rows and through the roofing material concealed by the 
19-inch lap, Flashing shall be placed carefully and in a workmanlike manner 
to insure that there will be no leaks in the roofing. 


GC 7.11 Sheet Metal Work 


a. Copper-bearing galvanized iron flashing, 26 gage, shall be in- 
Stalled around all roof openings and around all roofs as detailed. No face 
nailing will be permitted, 


b, Louvers shall be metal as follows: 
1, Operating wall louvers shall have 18 gage galvanized steel 
blades and 16 gage galvanized steel frames as made by the 


Airolite Company, type 753, with wing nut adjuster or pole 
operator as required. 
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2, Fixed wall louvers shall be of 16 gage galvanized steel as 
made by the Airolite Company, type 666. 


3, Louvers in doors shall be Airolite Company type 560A, using 
16 gage galvanized steel, 


All louvers shall be rigidly fastened in place and all shall have 16 mesh 
bronze screens in metal frames, All louvers shall have two-coat baked en- 
amel paint in grey color, Louver details are shown on the drawings. 


c, Miscellaneous sheet metal shall be as shown on the drawings. 
Ductwork is included in the specifications for air-conditioning. 


GC 7.12 Miscellaneous Metal 


a. Bolts shall be furnished as required for anchoring purposes and 
where indicated on the drawings. All wood sill plates shall be bolted to con- 
crete slabs with 1/2" x 8" bolts on 4'-0" centers. 


b. Structural steel shall be standard stock sections securely an- 
chored or fastened as shown or required. 


c, Pipe railings shown on the warehouse plan shall be made of 
1-1/2" nominal diameter standard steel pipe as shown, 


d. All miscellaneous metal which is not embedded in concrete shall 
receive a coat of metal primer before installation. 


GC 7.13 Tile Work 


a. All tile work shown on the plans or listed in the Interior Ma- 
terials Schedule shall be furnished and installed using Specification K-300 of 
the Tile Manufacturers Association for setting materials and application, 


b. Tile in showers shall be 4" x 4"x 3/8" or smaller, with matte 
glazed, square face, 


c. Tile for bases shall be 4" x 4" x 3/8" or thicker, unglazed and 
in a neutral color, 


d, All windows in plastered walls shall have tile stools using the 
Same tile as for tile bases. 


e. Samples shall be submitted to the Engineer for approval. All 


tile shall be laid level and square. Joints shall be 1/8" wide and painted 
with white portland cement mortar. 
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cc 7.14 Painting and Calking 





a. Scope - The Contractor shall furnish all materials and perform 
1] work required for a complete painting treatment of all surfaces specified 
erein, Exterior masonry, concrete floors, tile and aluminum shall not be 
ainted, Only the windows, doors, wood trim and ferrous metals shall be 
ainted in the warehouse and powerhouse buildings. 


», Application 


1, Calk around all door frames, windows, louvers and other 
openings in exterior walls with non-staining elastic calking 
compound applied with a gun, All exterior joints must be 
dust-proof, Trim and strike calking neatly, 


2. Putty all nail holes, cracks and holes, Sand lightly where 
required, 


3. Seal pitch or sap defects with shellac. 


4, Neutralize all plaster and concrete block which is to be 
painted by washing with a solution mixed in the proportion 
of 4 pounds of zinc sulphate crystals to 1 gallon of water. 


5, Any work showing defects or lack of a uniform, even finish 
or color shall be re-painted. 


c. Materials - Paint materials shall be the best of their kind and 
shall be thoroughly mixed for uniform coverage. All paint and paint ingre- 
dients shall arrive on the job in original unbroken containers, labeled to 
show all ingredients. Colors will be limited to five colors which shall be 
submitted to the Owner for approval. 


1, Exterior work paint shall be made of white lead paste, zinc 
oxide and inert pigment, all ground in pure raw linseed oil. 
All exterior wood of all buildings shall receive three coats 
of this paint, All exterior metal, except aluminum, on all 
buildings shall receive two coats of this paint in addition to 
the prine coat of paint. 


2. Interior work; 


a) All walls, ceilings, windows, doors and trim in toilet, 
bath, and shower rooms shall be given one coat of under- 
coater and two coats of enamel paint. 


b) All plaster, concrete block, wood and unfinished metal in 
all other rooms shall receive three coats of lead-and-oil 
semi-gloss paints, Interiors of powerhouse and warehouse 
buildings shall not be painted, 
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Gc 7.15 Electrical Installations 


a, The electrical installations within the buildings shall be in ac- 
cordance with the requirements of the ASA C1-1951, commonly referred to 
as the "National Electrical Code", All materials shall be the best of their 
kind available, manufactured to provide long operating life under arduous 
conditions and hard usage. Materials shall be properly installed by competent 
workmen, Work, which in the opinion of the Engineer is not a first-class in- 
stallation, shall be removed and replaced. The installation will be subjected 
to temperatures ranging between 30°F and 140°F and to humidity ranging up 
to 70%. In addition, wiring and insulating materials are subject to attack by 
small insects and rodents. 


b. Wiring shall be carried out using type TW single conductor 
cable enclosed in metallic tubing, protected against corrosion by galvanizing 
or some approved process to provide equal protection, Conduit shall present 
a neat appearance, be straight, true to grade and pitched for drainage. Field 
bends shall be made cold, shall be smooth, free from kinks, indentations or 
flattened surfaces, and damage to galvanizing or other corrosion protection 
covering, Bends shall be made with a long radius preferably 12 times the 
nominal diameter but not less than 6 times the actual internal diameter, 
Rigid conduit shall be jointed using standard taper threads at all joints, 
Threads shall be clean and sharp, Joints shall be coated with a suitable 
joint compound and securely tightened. Electric metallic tube shall be jointed 
using an approved water-tight fitting securely tightened. The cut ends of all 
conduit shall be square and reamed to be free from burrs or sharp edges, 
Conduit boxes shall be employed for all outlets. They shall not contain un- 
‘used holes through which insects can enter. Cover plates shall be screwed 
tightly in place with neoprene or rubber gaskets. There shall be no cracks 
or openings through which insects can enter. Unless specified otherwise, the 
distance in inches from the finished floor to the bottom of the outlet boxes 
shall be: 














Interior bracket light 66 
Plug Receptacle 12 
Plug receptacle for fan 72 
Wall-mounted switch 48 
Telephone, desk type 12 
Telephone, wall type 54 


Conduits and fittings installed in finished rooms shall be concealed in walls 
or ceilings and all fixtures in such rooms shall be of the flush-mounting 
type. Light fittings shall have proper canopies. Single insulated conductor 
shall be used for all connections, Conductors shall be sized in accordance 
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with the requirements of ASA C1-1951 except that conductor smaller 
than No. 14 AWG shall not be used. Solid conductor may be used for 
wires No, 10 AWG and smaller, Stranded conductor shall be used for 
larger sizes. All conductor shall be copper with each strand protected 
by tin or similar alloy coating, Insulation shall be plastic type TW 

or approved equal. Conductors shall not be jointed except in properly 
designed junction boxes. Conduit tees, bends, elbows and similar fit- 
tings shall not be used as joint boxes. Joints shall be twisted to be me- 
chanically strong and soldered, or may be made using a commercial bolted 
type compression connector. Joints shall be insulated using an approved 
grade of rubber or "Scotch" electrical tape to an insulation equivalent to the 
normal insulation on the conductor, Jointed conductor shall not be pulled 
through conduit. Grease or injurious lubricants shall not be used when pulling 
conductor. Lighting fixtures shall be installed and controlled in the manner 
shown on the drawings, Lighting fixtures shall be in accordance with the fol- 
lowing schedule: 


Fixture 
Designation Description 

A Vapor-tight Crouse-Hinds VRB110 

B Vapor-tight Crouse-Hinds VR0410 

C Beam light Art Metal Co 3012 

D Beam light Art Metal Co 3012 except 
w/switch and pull chain 

E Ceiling light Art Metal Co 1739 

F Ceiling light Art Metal Co 1808 

G Drum glass fixture Art Metal Co 3132 

H Bathroom fixture w/switch and pull 
chain Alabox 2381 

J Bathroom fixture keyless Alabox 2383 

K Fluorescent fixture All Bright 50248 

L Flood light Goodrich Ellipso G-442 

M Flat cone fixture Benjamin 7403 

N RLM Dome fixture Benjamin 7643 

P RLM Dome fixture Benjamin 7644 


The manufacturer and catalog numbers are set forth for descriptive purposes 
only. The products of any manufacturer which are in the opinion of the En- 
gineer equivalent in quality and performance will be acceptable as substi- 
tutes, Fixtures shall be equipped with incandescent lamps or fluorescent tubes 
In all sockets and be complete with all glassware, at the time when the 
building is accepted by the Owner. 


¢. The service to groups of buildings will be at 480 volts, 3 
phases, 60 cycles, by underground cable, A transformer will be installed at 
designated buildings to furnish energy at 120/208 volts, 3 phases, 4 wires 
b groups of buildings. The transformers will be furnished as a part of the 
distribution system, Each building other than large industrial buildings will 
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receive energy from an underground system at 120/208 volts and proper 
service entrance switchgear comprising a fused switch or circuit breaker 
shall be provided. A circuit breaker distribution panel shall be provided 
having a 15 amp circuit breaker for each lighting and receptacle circuit ex- 
cept that a 30 amp service may be provided for receptacles in the kitchens 
of residences and barracks. Circuit breakers for other services shall have 
ratings suitable for the equipment controlled. Air-conditioning equipment will 
generally be furnished with motors rated 208 volts, 3 phases, or 110 volts, 
single phase. Proper control and protective equipment will be furnished with 
the machinery and care shall be taken that installation is carried out strictly 
in accordance with the manufacturer's drawings and installation instructions, 
The installation of radio equipment is covered elsewhere, Industrial buildings 
such as maintenance shops will be furnished with energy at 480 volts, 3 
phases, 3 wires, at each building and shall be provided a proper service 
entrance circuit breaker. A circuit breaker distribution system shall be pro- 
vided to furnish 3-phase energy at 480 volts to each of the various items of 
equipment requiring such a service, Suitable motor starters or other protec- 
tive equipment will be furnished with each item of equipment. Care shall be 
taken that this equipment is installed strictly in accordance with the manu- 
facturer's drawings and instructions. 


GC 7.16 Plumbing 


a, The Contractor shall furnish all material and equipment and 
perform all labor required to complete the plumbing systems as specified or 
shown on the drawings (including sanitary sewers and septic tanks), The 
drawings indicate the approximate locations and general arrangement of 
plumbing fixtures and piping. No pipe shall be sized less than that shown or 
that required by good practice and all valves, offsets, fittings and accesso- 
ries shall be supplied and installed, All material and equipment shall be new 
and in first-class condition, Stacks and vents shall be in out-of-the way and 
unimportant places with continuous unbroken runs, All piping shall be ar- 
ranged in such a manner to eliminate conflicts with lighting fixtures, doors, 
windows, and other openings and shall provide the best appearance possible, 
All work shall conform to the minimum requirements of the Bureau of 
Standards (U.S, Dept of Commerce) Report BMS66, 


b. Materials and equipment shall be clearly marked or stamped 
with the manufacturer's name or stamp and rating. Specific names and cata- 
log reference numbers referring to specific equipment have been mentioned 
herein and equipment equal in quality and utility and meeting the space re- 
quirements may be accepted. This however, implies no right on the part of 
the Contractor to use other materials or methods unless approved by the 
Engineer, Specific equipment shall be specified hereinafter, and general pip- 
ing and material shall conform to the following list: 
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1, Wrought steel pipe, Schedule 40, seamless, black or galva- 
nized as required (ASTM designation A 53), 


2. Malleable iron fittings, 300-lb WOG, threaded and banded, 
black or galvanized as required, 


3, IPS brass pipe, iron pipe size, Chase, 
4. Copper tubing, type L, hard drawn, Mueller, 


5. Fittings and unions for IPS brass pipe, cast brass, beaded 
type, medium pattern fittings, 175-lb WOG. Unions shall be 
ground joint type. 


6. Fittings and unions for copper tubing, cast brass or wrought 
copper, Mueller "Streamline" type. Unions shall be ground 
joint type. 


7. Cast iron soil pile and fittings, standard weight, conform- 
ing to ASA A-40,1-1935. All pipe and fittings dip coated 
with coal tar pitch enamel, bell and spigot type. 


8. Cast iron drainage fittings, galvanized, recessed and banded, 
threaded (durham) type, Crane Co, 


9, Globe valves, Crane 7, 300-lb WOG, bronze body, screwed, 
union bonnet, 


10. Gate valves, Crane 430, 200-lb WOG, bronze body, screwed, 
double disc, rising stem. 


11. Unions for steel pipe, Crane 1280, 150-lb (steam) rating, 
malleable iron, ground joint, brass to iron seat, screwed, 


12, Pipe hangers, for steel and copper pipe, Crane 104G with 
"Unistrut" inserts and round rods, Hangers for soil and 
waste piping, Crane 260G, 


c. Domestic water piping, hot and cold, may be type L, copper tubing, 
ard drawn with sweat fittings (50-50 solder) or standard weight galvanized steel 
\pe with screwed, malleable iron fittings, galvanized. All sanitary waste and 
Oil lines shall be cast iron bell-and-spigot pipe and fittings except waste and 
ent lines smaller than two (2) inches that cannot be made up with cast iron shall 
© galvanized steel, All sanitary sewers shall be vitrified clay pipe, standard 
trength, conforming to ASTM designation C 13. Drain tile for septic tank leach- 
1g field shall conform to ASTM designation C 4-24, 


All piping shall be installed true to line and grade with proper sup- 
ort and provision for expansion, contraction, and structural settlement, Pip- 
18 shall be run in neat symmetrical patterns with exposed lines parallel to 
‘all, etc., to insure the best appearance possible, Vent stacks, shall extend 
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j2" above the roof, Horizontal cast iron drainage piping shall be supported 
at not more than 5'-0" centers; copper and steel piping at not more than 
10'-0" centers. Slopes shall be a minimum of 1/4 inch fall per foot. Outside 
sanitary sewers Shall be run at a minimum slope ratio of 0.0075, 


Cast iron pipe joints shall be firmly packed with oakum and se- 
cured with molten calking lead (1" deep) well calked, All bell and spigot 
pipe shall be installed with bells upgrade. Screw joints shall be American 
Standard and Crane thread lubricant, Pipe dope shall be applied to the male 


threads only, 


d, All plumbing fixtures required or noted on the plans shall be 
furnished and installed, Fixtures shall be installed in a rigid and secure 
manner, level and square with the finish floor and wall lines, Exposed met- 
alwork, compression stops, floor plates and the like shall be brass or bronze, 
polished chromium plated, Plumbing fixtures shall be in accordance with the 
following schedule and shall be complete with all accessories, brass, trim, 
as required for a complete installation, All fixtures shall have standard 
compression stops, except urinals, showers and the like shall have screw 
driver stops. Approved air gaps shall be required between the bottom of the 
faucets and the top of the fixture served, 


1, Water closets, Standard Sanitary "Cadet" F 2100, close 
coupled, tank type, with 840 Regal closed front seat and 
cover, Eastern type water closets, floor embedded type with 
shallow bowl and trap, wall mounted tank, manual pull chain 
(similar to urinals), 


2, Lavatories, Standard Sanitary "Lucerne" F367A, 20" x 18" 
with B708A combination "Spring Flo" aerator and pop-up 
drain, B792 supply and B960 1-1/4" P trap. (B757 cover 
when C,W. only), 


3, Service sinks, Standard Sanitary "Argo" P7700E, 22" x 20" 
complete with B1150 1/2" single faucet, B757 cover, B997E 
strainer, P7798 trap standard and wall hangers, 


4. Urinals, Standard Sanitary "Alta" F6250B, wall hung, tank 
type complete with Size 2, P6425 M C:I tank (manual flush) 
and fittings. 


5. Kitchen sinks, single and double compartment, Standard 
Sanitary P7020D, 24" x 18" and P7037D, 32" x 20", flat rim, 
counter top type with B989 crumb cup strainers, B 8765 
deck type double faucets, B960 adjustable P traps and 112 A 
Hudee Ideal stainless steel frame with lugs, 


6. Bath tubs, Standard Sanitary "Master Pembroke" P2225 Pr, 
30-3/4" x 60" with B348 standard trim and B436 pop-up 
drain and overflow, 
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7, Laundry trays, cement, single compartment type, 24" x 22", 


8. Stall shower water supply control, Standard Sanitary B-170 
with bent arm and B268 Boyd Head. Fittings for showers in 
Shower Building shall be similar to Standard Sanitary B251, 
C.W, only, 


9, Shower drains, Zurn Z-415, sized as shown complete with 
C. P. brass strainer, galvanized iron body and clamping 
ring, 


10. Drinking fountains, electric refrigerated type with hermetic- 
ally sealed compressors and stainless steel or Everdur tanks, 
Cordley Model H-10. Halsey Taylor Model RT-10 with glass 
filler for Mess Hall, 


11. Floor drains, in general, Zurn Z-415, sized as shown, com- 
plete with drainage pans, C. P. brass strainers, galvanized, 
Floor drains for sumps, warehouses, shops, etc., Zurn 2560, 
sized as shown, galvanized. 


12. Grease trap for Mess Hall, removable basket-baffle type, 
Zurn Z-1170, size 400. 


13, Hose bibbs, Standard Sanitary B1680, 3/4". 


14, Hot water heaters, electric storage type, Wesix Round Model, 
Type S, sized as shown and complete with extra heavy gal- 
vanized tank, 230/240 v, low watt density heating elements, 
thermostatic control, 3" Fiberglas insulation, cold water dif- 
fuser and casing. 


e, All plumbing lines shall be tested. All defects disclosed as a 
esult of the tests or operations shall be made good promptly. 


1. Before the installation of any fixture, the ends of the sani- 
tary system shall be capped and the lines filled with water 
to the roof line (including vents) and allowed to stand until 
a thorough inspection has been made. 


2. Water piping shall be subjected to a hydrostatic test of not 
less than 125 psig and proven tight. 


3. Operational tests of all equipment including water heaters, 
flush tanks, etc, shall be made to determine if all are in 
compliance with the specifications. Equipment and fixtures 
shall be adjusted to operate smoothly and quietly and all 
undue noise and vibration, shall be corrected by the Con- 
tractor before acceptance. Final test of the plumbing 
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installation shall be the demonstration of the proper oper- 
ation of all plumbing fixtures and equipment after all have 
been installed and connected, 


cc 7.17 Air Conditioning and Refrigeration 




















a, The Contractor shall furnish all materials and equipment and 
perform all labor required to complete the air-conditioning systems, refrig- 
eration systems and gravity vents as specified or shown on the drawings. 
The drawings indicate the general arrangement of the equipment, ducts, com- 
pressors, evaporative coolers, and the general requirements with respect to 
piping, appurtenances and accessories, No ducts or piping shall be sized less 
than that shown or that required by good practice and all fittings, offsets 

and accessories which may be required shall be supplied and installed, All 
material and equipment shall be new and in first class condition, All work 
shall comply with the applicable ASHVE and ASRE codes, which shall be 
deemed the minimum standards required by good practice, All measurements 
shall be verified before construction by the Contractor and any changes re- 
quired due to site conditions shall be made as required, 


b. Specific names and catalog reference numbers referring to 
specific equipment have been mentioned herein, and equipment of equal qual- 
ity, utility and meeting the space requirements may be furnished provided it 
is approved by the Engineer, Equipment shall be clearly marked or stamped 
with the manufacturer's name and rating. Materials and specific equipment 
shall comply with the following list: 


1, Wrought steel pipe, Schedule 40, seamless, black or galva- 
nized as required (ASTM designation A 120), 


2. Malleable iron fittings, 150-lb (steam) rating, threaded and 
banded, black or galvanized as required. 


3. Strainers, "Y" Pattern type, 125-lb iron body, 20 mesh 
monel screen Crane 988-1/2. 


4. Copper tubing, type L, deoxidized, hard drawn, Mueller. 


5. Fittings and unions for copper tubing, cast brass or wrought 
copper, Mueller "Streamline" type. Unions to be ground 
joint type. 


6, Gate valves for steel pipe, Crane 430, 200-lb WOG, bronze 
body, screwed, double disc, rising stem. 


7, Shut-off, purge and charging valves for refrigerating sys- 
tems to be diaphram type, solder connections, Mueller, De- 
hydrators to be silica gel, refillable type, Mueller. Liquid 
indicators to be Korotest with seal cap. Solenoid valves to 
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be Sporlan low voltage having solder connections, Thermo- 
static expansion valves to be Sporlan type L having solder 
connections, Vibration eliminators, to be internal bronze 
bellows type with woven metal braid cover, Universal, 
Strainers to be "Y" Pattern, Henry. 


_ Pressure gages are to be installed on high and low side of 


all compressors and shall be 3-1/2", free standing type, 

J, P. Marsh, "Quality", 30 inches to 60 pounds compound on 
low side, 0 to 250 pounds on high side, suitable for Freon- 
12. 


. Thermometers, separable socket type, 7" case, 0 to 90° C 


range, Palmer "Red-Reading Mercury", are to be installed 
on all condenser inlet and outlet connections. Thermometers 
for walk-in boxes are to be remote bulb 6" dial type 40 to 
100°C range, Palmer "Superior", 


Compressors and condensing units (water cooled) to be elec- 
tric motor, V-belt driven, reciprocating type, complete with 
pressed steel base, forced feed lubrication, cast iron fly- 
wheel and guard, and dual "hi-low" cut out control, Water 
condensers on condensing units to be the combination re- 
ceiver type, with steel shell and copper tubes. Units shall 
be Worthington Corporation, and capacities, speeds, sizes 
and horsepower ratings shall be as indicated on the draw- 
ings. Motors shall be weatherproof construction conforming 
to requirements of the NEMA Standards. 


. Water regulating valves, where required are to be Penn 


temperature actuated bellows type, sized for gpm required 
and 2-lb maximum pressure drop. Water regulating valves 
are to be installed on water cooled condensers for emergen- 
cy duty and shall be set to start opening at 100°F leaving 
water temperature, 


. Air-cooled condensers, where required, shall be of the roof- 


mounted, propeller fan type, with finned tube surface, mount- 
ing brackets, motor hood and discharge shield, Capacities 
shall be as indicated on the drawings. 


. Evaporator for walk-in cooler to be ceiling mounted, propel- 


ler fan type with finned tubes, built-in heat exchanger, drain 
pan, and adjustable louvers, Kramer "Kay-Tee", sized as 
shown, 


» Evaporator for walk-in freezer box to be of the completely 


automatic, self-defrost type, ceiling mounted type complete 
with propeller fans, finned tubes, drain pan, louvers, and 


GC - 31 


all accessories including heat exchanger, "Thermobank" unit, 
electric timer and solenoid valve. Unit to be Kramer "Ther- 
mobank", sized as shown on the drawings. 


15, Cooling tower for Mess Hall walk-in boxes to be of the in- 
duced draft, "Outdoor" type, completely galvanized, with 
pump, fan, weather protected motors, heavy duty packing, 
eliminators, bronze spray heads, intake screen, and heavy 
gage reinforced housing. Unit shall have float make-up 
valve, bronze pump screen, drain and overflow connections, 
Acme "Flow Cold", sized as indicated on the drawings. 


16, Air-conditioning unit, ceiling suspended type, complete with 
centrifugal fan, cleanable-type filters, direct expansion cool- 
ing coil, drain pan, motor, V-belt drive with vari-pitch 
sheave and 16 gage metal casing, bonderized before paint- 
ing Unit to be Trane Co., type AA, sized and rated as 
shown, 


17, Liquid receiver, ASME construction, all welded type, Acme, 
sized to hold entire refrigerant charge when 80% full. 


18, Evaporative coolers, rotary type, consisting of 16-gage gal- 
vanized steel housing, 16-ounce cooper water tank, bronze 
screen rotor, electric gear motor, float valve, electric tim- 
ing device, and electrically-operated drain valve. Unit shall 
cool incoming air a minimum of 80% of the WB depression 
and shall be Far-Air rotary cooler, as manufactured by the 
Farr Company. Pad type coolers are not acceptable. Coolers 
shall be installed as package cooler unit, complete with blow- 
er-type fan and filters. Where space conditions do not per- 
mit installation of package unit, the Contractor shall fabri- 
cate a cooler unit as shown on the drawings. Fans for fab- 
ricated unit to be centrifugal type, DWD I, American Blower 
Company, type ACF, sized as shown, Filters to be "High 
Velocity" cleanable type, Farr, type 44, with holding frames. 


19, Supply grilles and registers, vertical bars, Tuttle and Bailey 
T60 and T62, registers, multi-shutter, key operated, Exhaust 
grilles, horizontal bars, Tuttle and Bailey T70, Ceiling dif- 
fusers, Anemostat, type C, sized as indicated. Dampers, 
damper motors and room thermostats shall be Minneapolis- 


Honeywell (Series 90). 


20. Refrigerant suction lines are to be insulated with "Rock 
Cork", Johns Manville or equal, icewater thickness, 


¢. All ductwork, grille collars, register boxes, plenums, splitter 
ampers, hangers, and other miscellaneous items not specifically mentioned 
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put necessary for a complete installation shall be supplied and installed. All 
ducts shall be cross-broken and bracing shall be installed on ducts with sides 
over 24 inches. The standards of the ASHVE shall be applied with respect to 
sheet metal gages and bracing for various duct sizes, Sheet metal shall be 
hot-dipped galvanized and hangers shall be "Unistrut", complete with rods 
and inserts, spaced at not over 8'-0" centers. Splitter dampers shall be of 
the locking quadrant type, installed on all supply branches. All right angle 
square bends shall have duct turns and round bends shall have a radius of 
one and one half times the duct width where practicable. Where due to 
structural conditions, duct sizes must be changed, equivalent areas must be 
maintained. Heavy canvas asbestos cloth flexible connections shall be instal- 
led where fans connect to ductwork, Gravity vents, where required, shall be 
Robertson, Standard Round gravity type, sized as indicated. 


d, All defects disclosed as a result of the following tests shall be 
made good. Tests shall comply with all necessary codes, rules and regula- 
tions as noted hereinbefore. 


1, Water piping shall be tested at a hydrostatic pressure of 
125 psig, tested for leaks and proven tight before pipes are 
placed in service. 


2. Refrigerant piping shall be subjected to highest pressure en 
countered and tested for leaks with a Halide torch, 


3, Operational tests of all equipment including refrigeration 
compressors and condensers, fans, evaporative coolers, con- 
trols, safety devices, etc., to determine if all are in com- 
pliance with the specifications. Equipment and accessories 
shall be adjusted to operate smoothly, quietly and correctly 
by the contractor before acceptance. Final test of all instal- 
lations shall be the demonstration of the proper operation of 
each system, separately and collectively, after all have been 
installed, connected, tested and adjusted. 


4, Should any piece of apparatus or any material or work fail 
in any of the above tests, it shall be removed immediately 
and replaced with new perfect material, apparatus or work 
and the part in question retested as required, 


GC VIII DIESEL LOCOMOTIVE SHOP 


GC 8.01 Design and Details - The drawings show the general arrange- 
ment and type of construction required for the Diesel Locomotive Shop. The 
Contractor shall make the final designs of the structure and prepare con- 
struction detail drawings, The structural design and details of the building 
shall be in accordance with the "Specification for the Design, Fabrication, 
and Erection of Structural Steel for Buildings" of the American Institute of 
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ate Construction and the "Building Code Requirements for Reinforced Con- 
crete", (ACI 318-51) of the American Concrete Institute. The arrangement 
and special details shall be as required to accommodate the equipment fur- 
nished, The designs shall take into account all dead and live loads, crane 
runway forces and impact forces as specified in the above specification and 
code and as follows: 


Roof live load: 20 pounds per square foot 

Wind forces: 30 pounds per square foot applied 
horizontally on vertical projection of 
surfaces 

Live load - platform floors: 100 pounds per square foot 


Live load - other floors: 500 pounds per square foot minimum 
- increase as required due to loads 
imposed by special equipment 


The allowable bearing value of the soil shall be as specified by the Engi- 
neer, 


GC 8,02 Structural Steel - Structural steel shall be fabricated and 
erected in accordance with the "Specification for the Design, Fabrication and 
Erection of Structural Steel for Buildings" of the American Institute of Steel 
Construction, Structural steel shall have a shop coat of approved red lead in 
oil paint, 


GC 8.03 Concrete Block Walls and Partitions - The construction of con- 
crete block walls and partitions shall be as specified in paragraph GC 7.03, 


GC 8.04 Corrugated Asbestos-Cement Siding - The upper part of the 
exterior walls shall be covered with corrugated asbestos-cement siding. The 
siding shall be sheets 42 inches wide and 3/8 inch thick as made by The 
Philip Carey Manufacturing Co, The sheets shall be applied and fastened to 
Structural steel girts in accordance with the recommendations of the manu- 
facturer, 


GC 8.05 Roof Construction 


a, The roof shall be prefabricated steel sheets, supported on struc- 
tural stee] framing members, and covered with rigid insulation and three- 
ply asphalt felt and gravel roofing. 


b. The prefabricated steel sheets shall be designed to carry the 
Prescribed dead and live loads, The sheets shall have an oven-baked coat of 
metal priming paint, Application shall be as recommended by the manufac- 
turer, with the sheets adequately anchored to the roof framing. 
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c, A one-inch thickness of rigid puncture-resistant insulation shall 
be placed on the steel deck and secured by means of mechanical fasteners 
or other approved methods, 


d, Roofing shall be built-up type using three plies of 15-pound as- 
phalt felt lapped and laid in asphalt in accordance with American Asphalt 
Roof Corporation Specification No. A.C. 15. Roofing shall be covered with 
gravel of sizes approved by the Engineer. 

e, Flashing and gravel stops of adequate design metal shall be in- 
stalled at all roof intersections and edges, Gutters and downspouts with size 
based upon one square inch of leader area per 350 square feet of roof area 
shall be provided and properly installed. Flashing, gravel stops, gutters and 
leaders shall be 24-gage galvanized sheet metal. 


GC 8.06 Rolling Doors - Rolling doors shall be provided and installed 
for the seven large openings in the exteriors walls shown on the drawings. 
The clear masonry openings shall be 14 feet wide and 18 feet high. The roll- 
ing doors shall be type FH-20 as made by Kinnear Manufacturing Co, with 
inside face mounted guides and chain operators. Slats shall be a curved, in- 
terlocking, water-shedding shape and made of 20-gage or heavier steel de- 
signed to resist a 30-pound per square foot wind load without excessive de- 
flection or pulling out of the guides. Slats shall be hot-dip galvanized after 
rolling and primed with a coating of paint adhesion, The side grooves and 
bottom of the door shall be fitted with weatherstripping or webbing to effec- 
tively weatherproof the doors against water and wind-blown particles. 


GC 8.07 Hinged doors 


a. All hinged doors shall be hollow metal doors, |-3/4 inches 
thick, of flush design using 16-gage flat steel and welded construction, 


b. Frames shall be of 14-gage steel with mitered, welded corners 
and shall have at least three heavy gage tee-anchors on each jamb. 


c, All doors and frames shall be reinforced and mortised for 
hardware, They shall be shop painted with a metal primer. 


d. Hardware shall be heavy duty type with dull bronze U.S. 10 
finish, It shall be comparable in quality with the hardware specified for 
buildings in Section GC 7.05, Each door shall be equipped with three hinges. 


GC 8.08 Windows 


a. All windows on the ground floor shall be of the commercial 
Projected type, comparable to Detroit Steel Products Company sash A3523602, 
They Shall be 5'-1'" x 6'-9", made of 1/2-inch steel sections with steel mul- 
lions and with a projected vent and a hopper vent giving a clear opening of 
0 percent of the area. 
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b, The continuous steel windows shall be full area projected type 
such as manufactured by Detroit Steel Products Company. They shall be 
opened by means of chain operators and arranged so that a full bay width is 
opened in one operation, 

c, All windows shall be equipped with approved easy-operated hard- 
ware and shall be given a shop coat of metal paint. 


d, All ground floor windows shall be glazed with double strength 
class B glass using glazing clips and metal sash putty. Continuous windows 
shall be glazed with 1/4-inch thick wired glass installed in accordance with 
the recommendations of the manufacturer. 


Gc 8,09 Painting 


a, All concrete block wall surfaces in the interior of the building 
shall be neutralized and painted as specified in Section GC 7.14. 


b, The primary coat of all structural steel, metal underside of 
roof deck, and miscellaneous metalwork shall be touched up and the surfaces 
shall be painted with two coats of lead and oil semi-gloss paint. 


c, Sheet metal, including ventilators, shall receive a metal primer 
and two coats of lead and oil paint. 


d, Doors, door frames, and windows shall be given two coats of 
lead and oil paint after touching up of the shop paint. 


e, Painting is not required for the exterior surfaces of the con- 
crete block walls or for the exterior and interior surfaces of the corrugated 
asbestos-cement siding, 


GC 8.10 Plumbing - The Contractor shall furnish all materials and 
equipment and perform all labor required to complete the plumbing systems. 
All fixtures, floor and area drains, grease traps, water heaters, sump pumps, 
clean outs and the like that may be required shall be supplied and installed, 
All water and drainage connections required by shop equipment, special de- 
vices or processes shall be included as a part of the plumbing work, In gen- 
eral the plumbing work, equipment and material shall conform to Section 
ii 7.16 of these specifications, entitled "Plumbing", with the following ad- 
ition; 


1, Wash fountains shall be of the ten-sided "Group Wash" type, 
54-inch diameter, complete with precast marble finished 
bowl and pedestal, cake soap tray, spray head, 3/4-inch hot 
and cold water connections, foot valve control, vent and "S" 
trap. The fountain shall have a capacity of 10 persons and 
shall be Memco, Model 102F, Special as manufactured by 
the Metalloid Engineering & Mfg. Company. 
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Gc 8.11 Air Conditioning and Ventilation - The Contractor shall furnish 
all material and equipment and perform all labor required to complete the 
air-conditioning system for the radio room and office together with the me- 
chanically driven ventilators for the general shop area, The radio room and 
office shall be cooled to 85°F DB, 61°F WB from an outside design condi- 
tion of 110°F DB, 68.5°F WB with an electric motor driven refrigeration sys- 
tem. A minimum of 10% of outside air shall be utilized for ventilation pur- 
poses. The system shall be complete with fan, ductwork, diffusers, filters, 
direct expansion cooling coil, reciprocating compressor, air-cooled condens- 
er and all necessary accessories including piping, insulation, dehydrator, 
heat exchanger, receiver, expansion and solenoid valves and room tempera- 
ture controls, The general shop area, including adjacent tool, air brake, toi- 
let rooms, etc, shall be ventilated by roof mounted ventilators and shall have 
an average minimum five (5) minute air change, Ventilators shall be Robert- 
son, base mounted, propeller fan type, number and size as required. In gen- 
eral, the air-conditioning and ventilation installations, equipment and material 
shall conform to Section GC 7,17 of these specifications, entitled "Air Con- 
ditioning and Refrigeration" and all systems shall be complete and ready for 
operation, 


GC 8.12 Electrical Installations 


a. The Contractor shall furnish all material and equipment neces- 
sary to complete the electrical installations within the building. Electrical 
installations shall conform, in so far as they are applicable, to the require- 
ments of Paragraph GC 7.15 entitled "Electrical Installations".- 


b. The lighting system shall be arranged using incandescent lamps 
in suitable high bay fixtures in the main shop mounted above the cranes and 





‘using incandescent and fluorescent lights for the smaller shops, offices and 
work areas, The intensitites of illumination at the working level shall be not 
less than; 
Main shop and areas 
not specifically referred 
to elsewhere 18 fc 
Office 25 fc 
Radio Room 25 fc 
Governor and Injector Room 25 {¢ 
Air Brake Room 20 fe 
Electric Room 20 fc 
Store & Tool Room 10 fe 
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Convenience outlets shall be provided at 5-foot intervals around the walls of 
the various sub-assembly shops and rooms, in inspection pits, and. in assem- 
bly areas and on each side of all columns. Lighting in areas likely to be 
dangerous by reason of explosive fumes, oil, or petroleum products shall be 
carried out using materials specifically designed for use in such locations. 
Convenience outlets in those locations shall be of a type suitable for the 
purpose for which they are required, 


c, Power supply to the building will be at 440 volts, 3 phases, 
60 cycles, by means of an underground cable feeder from the powerhouse. A 
suitable main circuit breaker shall be installed. Circuits within the building 
shall be controlled from and protected by plastic case type circuit breakers 
mounted in a suitable metal housing. A 3-phase, air-cooled transformer 
shall be furnished and installed to provide energy for lights at 120-208 volts 
3 phases, 4 wires. Distribution for the lighting system shall be by means of 
a metal enclosed circuit breaker type distribution panel. 


d, Equipment, including machine tools and overhead cranes, will be 
furnished complete with electrical equipment. Installation shall be carried 
out strictly in accordance with the manufacturer's instructions, Floors shall 
be kept clear for the use of dollies and trucks. Conduits carrying conductors 
feeding machine tools shall be embedded in the concrete floor slab or attach- 
ed to the building walls or columns, Each overhead crane shall be provided 
with a suitably rated disconnecting switch for interruption of the power sup- 
ply to the trolley wires, The switch shall be located to be in full view of 
the operator at all times and shall be provided with a means of being locked 
in the "off" position, A suitably rated circuit breaker shall be provided to 
control the feeder to each machine or piece of equipment. 


GC 8,13 Shop Equipment 


a. The Contractor shall furnish and install both the heavy and light 
equipment necessary for setting up a maintenance work shop. The work shop 
shall be self sufficient and able to carry out all forms of maintenance and 
tepair work without recourse to the manufacturer of the locomotive equipment. 
The equipment shown on the drawings and listed in these specifications is in- 
dicative only of the type of equipment desired, The Contractor shall consult 
with the company furnishing the locomotive and accessory equipment and 
shall prepare ‘a list of shop equipment he proposes to furnish, The list with 
Specifications of each item shall be submitted to the Owners for approval 
Prior to the purchase of the equipment. 


b. In all instances the equipment furnished shall be the best of its 
Class commercially available. It shall be in every way suitable for the duties 
Which will be imposed upon it and for prolonged operation, It is desirable 
that electrical features should be similar on each machine and consideration 
shall be given to specifying a commen make of motor and motor control 
equipment, Machinery employing belt drives or other components subject to 
Wear during operation shall be furnished with spare parts sufficient for five 
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of operation, All equipment shall be furnished suitable for operation 


years 
a 440-volt, 3-phase, 60-cycle power supply, 


from 


All machine tools shall be furnished with mounted lighting fittings 
to provide supplemental illumination of at least 100 fc on the work, A low 
voltage system with transformers is preferred for supplemental illumination. 


c. Overhead traveling cranes shall be furnished in the capacities 
required for their duties, They shall be designed and manufactured in com- 
pliance with the standards of the Electric Overhead Crane Institute. Cranes 
shall be provided with an operating cab walkway and furnished with all nec- 
essary overhead trolley wires and current collector equipment. Operation 
shall be from a 440-volt, 3-phase, 60-cycle power supply, 


d, A tentative list of the major items of equipment comprises: 


One 30-ton crane with 5-ton auxiliary hoist 
30-foot minimum lift 


One 15-ton crane 
20-foot minimum lift 


Column and rails for above cranes 


One 5-ton jib crane - 
Self-supporting type with electric hoist 


One 2-ton jib crane 
Self-supporting type with electric hoist 


Five 1/2-ton jib cranes 
Self-supporting type with electric hoist 


One 3-ton monorail crane with electric hoist 


One Magnaflux inspection unit 
Type RC 1925 


One Zyglo inspection unit 
Type ZA - 28 


One 42-inch heavy car wheel lathe 
with outside journal attachment and 
contour tool grinding attachment 

Locomotive wheel press 

One engine lathe - 20" x 96" 


including motor, starter and chip pan 
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One radial drill - 4'-9", with motor 


One 6-inch bench lathe with 1/4- 
horsepower motor 


One pedestal drill press with 
l-horsepower motor 


One 54" boring mill for locomotive 
wheels 


One 70-ton hydraulic arbor press 
One Doall saw 


One electric arc welding machine 
300-amp capacity 


One water softener 
135,000 grain capacity 


One set laboratory equipment for 
testing lube and fuel oil 


Equipment and tools required for 
governor and injector room 


Four Whiting Hi-Lift electric portable 
jacks - capacity 35 tons 


Miscellaneous hand tools, electrical 
testing equipment, radio service 
equipment and similar materials. 


GC IX FUEL OIL SYSTEMS 


GC 9.01 General - Fuel oil systems shall be provided where shown on 
drawings, Storage tanks and pipe materials, fabrication and installation shall 
be in accordance with the drawings and the Standards of the National Board 
of Fire Underwriters for the Installation of Oil Burning Equipments (Pam- 


GC 9.02 Tanks - Storage tanks shall have a capacity of 10,000 U. S. 
gallons at division points and 1,000 U. S. gallons at midway and line stations. 
Tanks shall be of steel, elevated for gravity outflow, and installed on prop- 
erly designed steel supporting framework and saddles. They shall be equip- 
Ped with a 20-inch diameter manhole in the top, an open vent in the top dis- 
charging into the open air, a drain opening in the bottom, and glass, liquid 
level indicators, 
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cc 9.03 Piping and Valves - All piping shall be standard weight (Sched- 
ule 40) steel pipe conforming to the ASTM specification designations A 120- 
47 or A 53-52T. Fittings shall be malleable iron, screwed fittings or 125-lb 
American Standard flanged, cast iron fittings. Two-inch and smaller pipe and 
fittings shall be galvanized and larger sizes shall be black, Threads for 
screwed joints shall conform with the requirements of The American Stand- 
ard for Pipe Threads, ASA-B2. Crane thread lubricant or approved equal 
pipe dope shall be applied to male threads only. Stop or control valves, 
cocks, or check valves of the best type for the intended purpose shall be 
installed wherever required in the fuel system to provide control, reduce 
hazards, or facilitate maintenance, Except for risers and piping requiring 
aboveground installation for operational reasons, all piping outside of build- 
ings shall be installed a minimum of 18 inches below final ground grade, 
Suitable boxes or pits with covers shall be provided at valves or other at- 
tachments which must be accessible. 


GC 9.04 Loading Facilities - Connecting hose, electric motor driven 
pumps and other facilities of an approved type and adequate capacity shall 
be located at the track for transferring and raising fuel oil from tank cars 
to the storage tanks, Provision using approved special fittings, adapters, 
dust caps, etc., shall be made where specified for the refueling of loco- 
motives, 


GC 9.05 Protective Coatings - Above ground piping, tanks, and steel- 
work shall be thoroughly cleaned and painted with two coats of red lead 
primer and one coat of aluminum paint. The exterior surfaces of ungalva- 
nized underground piping shall be cleaned, primed and coated with coal-tar 
enamel and wrapped with bonded asbestos felt wrapper. Materials and ap- 
plication shall be in accordance with American Water Works Association 
Specification C204: 


GC X WATER SYSTEMS 


GC 10.01 General - Water systems shall be installed at each division 
point, midway station, and line station. 


GC 10.02 Water Supply - Water supplies shall be developed to provide 
a minimum supply as follows: 


U. S. Gallons 
Station per day 
Riyadh 30,000 
Jeddah 20,000 
Other division points 15,000 
Midway stations 10,000 
Line stations 3,000 
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In so far as practicable water shall be obtained from drilled wells located 
wherever possible at the storage tank site. Wells shall be drilled by ap- 
proved methods and shall be cased with suitable strainers or perforated 
casings in the water bearing strata. Casings shall be sealed as required to 
prevent the entrance of surface flows and other unsuitable water, The wells 
shall be provided with pumps suitable for pumping water from the depth at 
which it is found into the storage tank. Pumps shall be driven by evectric 
motors with adequate power, Operation shall be automatic, float-controlled 
from the storage tank, Pumping capacity shall be a minimum of 50 U. S. 
gallons per minute at midway stations and division points and 20 U.S. gallons 
per minute at line stations, Wells shall be adequately tested to assure con- 
tinuous water supply of the required quantities. 


GC 10,03 Storage - An elevated, completely enclosed, steel storage tank 
with 5,000 gallons capacity shall be provided for each water system, Storage 
tanks shall be located as near as practicable to the center of the water de- 
mand so as to eliminate head losses and to require a minimum of distribu- 
tion system. The tanks shall be elevated on steel supports to provide a min- 
imum of 30 feet static head above grade to any building or structure requir- 
ing water service, Tanks shall be of riveted or welded plate steel construc- 
tion, with a minimum plate thickness of 3/16 inch, and shall be provided 
with a 20-inch diameter manhole, overflow or vent pipe, bottom drain, and 
provision for sight readings of liquid level. The inside of the tank shall be 
sandblasted and painted with one coat of coal-tar primer and one coat of 
coal-tar enamel, The outside of the tank and supporting structure shall be 
cleaned and painted with two coats of red lead primer and one coat of alu- 
minum paint. 


GC 10.04 Distribution Systems - Distribution systems shall be laid out 
to provide a minimum loss of pressure to buildings or structures requiring 
service, At line stations, 1-1/2 inch pipe shall be used if the distance from 
the storage tank to the station building is 150 feet or less, 2-inch pipe shall 
be used if the distance exceeds 150 feet. At midway stations and division 
points, except Riyadh and Jeddah, the mains shall be 3-inch with 2-inch 
branch mains and 1-1/2 inch pipe to buildings, Maximum lengths shall be 
150 feet of 1-1/2 inch pipe and 300 feet of 2-inch pipe. At Riyadh and Jeddah 
Mains shall be 4-inch with 3-inch and 2-inch branch mains and 1-1/2 pipe 
to buildings with maximum lengths as above. All piping shall be standard 
weight (Schedule 40) steel pipe conforming to ASTM specifications designation 
A 120-47 or A 53-52T, or at the option of the Contractor, may be AWWA 
bell and spigot, Class A, cast iron pipe. Fittings for steel pipe shall be mal- 
leable iron screwed or 125-lb American Standard flanged cast iron. Threads 
for screwed joints shall conform with the requirements of The American 
Standard for Pipe Threads, ASA-B2. Two-inch and smaller steel pipe shall 
be galvanized, Steel pipe larger than 2-inch shall be black and for under- 
ground installation shall be cleaned, primed, and coated with coal-tar enamel 
and Wrapped with bonded asbestos felt wrapper, Materials and application 
shall be in accordance with American Water Works Association Specifications 
C204. Shut-off valves of an approved type suitable for low-pressure water 
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varie’ shall be provided at the storage tank and as required to isolate each 
main, branch main, or service connection, Except for risers, all piping shall 
be laid a minimum of 24 inches underground, Suitable boxes with covers 
shall be provided at valves. All piping shall be installed with tight, leak- 
proof joints in accordance with good construction practice, 


Gc 10.05 Treating Facilities - The provision for installation of facilities 
for the treatment of the water supply is not required under these specifica- 


tions. 


Gc Xl POWER PLANTS 


GC 11.01 General - Power plants shall be installed at each division 
point, midway station and line station, 


GC 11.02 Type and Capacity - Power plants shall each consist of diesel 
engine driven, alternating current generators with associated switchgear, 
cooling system, exhaust mufflers, inlet filters and fuel oil systems together 
with all interconnecting piping, valves, drains, pumps, tanks, cables, and 
wiring, The switchgear shall have all necessary instrumentation and facilities 
for controlling the generating units and the necessary circuit breakers for 
control of the outgoing feeders, The general arrangement of the electrical 
installations shall be as shown on the drawing. The capacity of each of the 
stations shall be as follows: 


Station Total Plant Capacity Size of Single Unit 
Riyadh 600 kw 300 kw 
Jeddah 600 kw 300 kw 
Anaiza 600 kw 300 kw 
Medina 600 kw 300 kw 
Marrat 200 kw 100 kw 
Al Mussama 200 kw 100 kw 
Yanbu Junction 200 kw 100 kw 
Mecca 200 kw 100 kw 
Line Stations 100 kw 50 kw 


It is intended that each power plant shall be an integrated unit, the two 
Senerating units shall be identical and the spare parts and tools for each 
Shall be interchangeable, Throughout the system plants having the same ca- 
pacity shall have engines and other equipment of the same make and rating 
to facilitate Stocking spare parts and maintenance, 


GC 11,03 Drawings and Instruction Books - The engine manufacturer 


Shall be Tesponsible for coordinating the design of the auxiliary equipment, 
Shall furnish detailed piping drawings for all of the systems, foundation bolt 
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Jayout drawings for engines, generators, and auxiliary equipment, and a design 
drawing of the concrete foundation pad required for the equipment being furnish- 
ed, The generator manufacturer shall coordinate the design of the generator and 
switchgear, shall furnish foundation drawings for the switchgear and all wiring 
diagrams necessary for the complete installation, In addition each manufacturer 
shall furnish with each item of equipment not fewer than three complete copies 
of installation, operation and maintenance instructions including parts lists, 


drawings and lubrication charts and any other relevant data, 


GC 11.04 Engines - Engines shall have verticle or inclined cyclinders and 
may be of the two- or four-cycle type, The engine and generator shall form a 
unit mounted on a steel sub-base or bedplate. Fuel injection shall be by mechani - 
cal means. The engines shall be properly rated for continuous operation at the 
specified output and shall be capable of furnishing 10 percent overload for one 
hour and 20 percent overload instantaneously, The maximum engine speed shall 
not exceed 900 rpm. Engines shall be provided with a governor mechanism having 
an electrically operated speed level device arranged for remote control, Range 
of adjustment of the speed level device shall be plus or minus 5 percent, The 
governor shall control the speed of the engine within the following limits: 


Load or Load Change Speed Variation 
Plus/minus 25 percent Plus/minus 3 percent 
Plus/minus 100 percent Plus/minus 7 percent 
Constant Plus/minus 0,3 percent 
No Load Plus/minus 0,6 percent 


The governors shall have suitable droop characteristics to permit units 
to operate in parallel, 


Engines shall each have a built-in oil pump and full circulating pressure 
lubricating system to provide oil under pressure to all crankshaft bearings, 
camshaft bearings, connecting rod bearings, timing gears and rocker arms, 
A wet sump system shall be used with a separately mounted oil supply tank 
and large oil filter elements. The whole lubricating oil system shall be of 
such size as will permit operation of the unit for about 2,000 hours without 
oil change. An oil cooler shall be furnished if the engine manufacturer con- 
siders it to be necessary, Each engine shall be provided with a fuel injection 
system including primary and secondary fuel oil filters, transfer pump, high 
Pressure fuel lines, and a positive mechanical (solid) fuel injection pump hav- 
ing fixed stroke and arranged so that the amount of fuel injected shall be 
automatically controlled by the governor, There shall be one nozzle per cyl- 
inder of the self-cleaning type capable of being easily removed for inspection 
and cleaning, Each engine shall be the products of a reputable manufacturer. 
The crankshaft shall be forged open hearth steel, heat treated with journals 
accurately ground to size and super finished, drilled for pressure lubrication 
and Provided with one more main bearing than the number of cylinders, Ro- 
tating parts Shall be accurately balanced. The camshaft shall be gear driven 
from the crankshaft. Each engine shall have water-cooled jackets and exhaust 
manifold, Water shall be circulated by means of an engine-driven pump. A 
Suitable thermostatically operated control valve shall be incorporated in the 
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nd arranged to open fully in the event of failure of the control 
Each engine shall be arranged for compressed air starting, with 
ssary control valves and piping, 


system a 
element. 
the nece 


There shall be mounted on each engine, in a conveniently accessible 
location, an instrument panel bearing the following instruments: 
Tachometer 
Lubricating oil pressure gage 
Fuel oil pressure gage 
Multipoint exhaust gas pyrometer (Not required on units 100 kw 
and smaller) 


aow B& 


Thermometers shall be mounted to show cooling water inlet and outlet 


temperatures. 


GC 11.05 Cooling System - Each engine shall be furnished with a pres- 
sure type cooling system consisting of horizontal radiators, motor-driven 
fans, and surge tank, The radiators shall be mounted on a suitable concrete 
base external to the building and supported by a structural steel framework. 
The sides of the supporting framework shall be enclosed by removable wire 
mesh screens designed to filter out the larger sand particles. 


The radiators shall be of adequate capacity to properly cool the engines 
when operating at full load with an ambient air temperature of 140°F, The 
radiators shall be in sections which are arranged in parallel, suitable shut- 
off and drain valves provided to permit one section to be taken out of serv- 
ice leaving the remaining sections in operation to permit the unit to function 
at reduced load, A suitable surge tank shall be provided and mounted on the 
exterior of the powerhouse. It shall be properly protected and provided with 
a water level indicator which is visible from ground level, Suitable piping 
shall be installed from the incoming service mains to permit filling the surge 
tanks and cooling system. It is anticipated that the water supply, which will 
be from wells, will require some softening treatment, A suitable treatment 
plant having capacity sufficient to furnish water to fill the cooling system of 
one unit in two hours shall be provided and connected into the water system. 
Suitable shutoff and bypass valves shall be installed wherever necessary for 
Proper control of the system. 


GC 11,06 Fuel Oil System - Necessary piping shall be provided between 
the fuel supply lines, storage tank, and engines and suitable shutoff valves 
shall be provided to permit each section of the system to be isolated with- 
out interfering with the normal operation of the remainder of the system, 


GC 11.07 Exhaust and Air Intake - Each engine shall be provided with 
an exhaust and air intake system, The exhaust system shall consist of a 
Suitable pipe, provided with expansion joints if necessary, properly supported, 
leading from the engine exhaust manifold to a suitable muffler located out- 
Side of the building and supported on a structural steel framework, The 
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exhaust gases shall be discharged vertically upward, A rain protection device 
shall be provided, The efficiency of the muffler shall be such that noise is 
reduced to a level which will not be objectionable to occupants of adjacent 
buildings. Any part of the exhaust system which may constitute a hazard 
shall be insulated, 


The air intake to each engine shall comprise an oil bath air cleaner and 
intake silencer supported on a structural framework within a small structure, 
adjacent to the main building, embodying fine mesh removable screens on 
three sides to exclude large solid particles. The filter shall be of a type 
which will not impair the operation of the unit and will exclude all harmful 
dust and foreign matter, A unit similar to the American Air Filter Com- 
pany's "Cycoil” unit is required. Provision shall be made to continuously cir- 
culate oil from the Cycoil unit through a filter cartridge of the disposable 
type. Filter unit and pumps shall be furnished. 


Gc 11.08 Air Starting System - The engines shall be started by means 
of compressed air and each station shall contain a suitable air compressor 
and two receivers. The receivers shall conform to the requirements of the 
ASME Code for Unfired Pressure Vessels, Each receiver shall have sufficient 
capacity to permit starting one engine not less than two times without re- 
charging. The receivers shall be piped to a header system, and each shall have 
shutoff valves and be provided with a pressure gage, safety valve and drain 
cock, The air compressor shall be mounted on a suitable base and arranged 
to be driven by either an air-cooled, gasoline engine or an electric motor. 
Both engine and motor shall be provided. The compressor shall have an in- 
let manifold air filter and, if 2-stage, an intercooler, The compressed air 
system shall be properly piped and a connection provided to each engine, 


GC 11,09 Piping - Piping shall be provided and installed as necessary 
to interconnect the various items of equipment. Pipes shall be of the size 
and weight recommended by the manufacturer of the equipment subject to the 
condition that pipe shall not be lighter than standard weight (40) conforming 
to ASTM Specifications designation A 120 except that pipe furnished for ex- 
haust and air intake may be lighter gage. Screwed fittings shall be malleable 
iron of a rating corresponding to the service conditions, If flanged fittings are 
used, they shall be 125-lb or heavier. American Standard threads for screwed 
joints shall conform to the requirements of The American Standard for Pipe 
Threads ASA-B2, Crane thread lubricant or approved equal thread dope shall 
be applied to male threads only, Two-inch and smaller pipe and fittings shall 
be galvanized; larger sizes shall be black. Stop or control valves, cocks, or 
check valves shall be of the best type available for their intended purpose. 
Piping shall generally be installed exposed within the building, properly sup- 
ported with expansion joints, flexible connections and unions where necessary, 
Ungalvanized pipe outside of the building connecting to radiators and fuel oil 
tanks shall be cleaned, primed and coated with coal tar enamel, wrapped with 
bonded asbestos felt wrapper. Piping shall be buried not less than 24 inches 
below the surface, All exposed piping shall be cleaned and painted as follows: 
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Fuel oil system Red 


Cooling water system Blue 
Compressed air Green 
Exhaust Unpainted 
Air intake Aluminum 


GC 11.10 Generators - Generators shall be of the alternating current, 
revolving field type, mounted on a common base with the engine. They shall 
be the product of a reputable manufacturer, rated 3-phase, 60-cycle, 0.80-pf, 


| 480 volts, 3-wire, of the kw rating specified for the plant. Generators shall 


have damper windings, be suitable for connection to diesel engine prime 
movers and be arranged for parallel operation with other generators. Gen- 
erators may be of the single bearing type and shall be provided with a direct 


| connected or belt-driven exciter of a capacity of 10% in excess of that re- 


quired to provide the excitation requirements of the generator. Both genera- 


| tor and exciter shall conform to the requirements of the AIEE and ASA 


standards, Generators shall be air cooled, suitable for operation when the 
ambient air temperature is 140°F, and subject to a maximum temperature 
rise of 50°C, Generators shall be capable of carrying their rated kva at 
unity power factor for 2 hours without excessive temperature rise of either 


generator or exciter, 


GC 11.11 Switchgear - There shall be provided a switchboard consisting 


_ of two generator control panels and sufficient distribution panels to accom- 


modate the number of circuit breakers required to control the outgoing feed- 
ers, The switchboard shall form a free standing, totally metal enclosed dead 
front structure, 


Each generator panel shall contain: 


(a) Generator switch 

(b) Instruments 

(c) Generator voltage regulator 

(4) Governor control switch 

(e) Instrument transformers 

(f) Bus work and terminals for connection to incoming leads 


Each distribution panel shall contain: 
(a) Distribution switches 
(b) Bus work and terminals for connection of outgoing leads 
(c) Instruments and instrument transformers 
In addition there shall be provided a swinging synchronizing panel with syn- 


chroscope, two voltmeters, two frequency meters and synchronizing lamps, 
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Switches shall be manually -operated, draw-out type circuit breakers rated 
15,000 amp interrupting capacity, 600 volts, 3 phases and provided with 
thermal, magnetic, overload trip mechanism of the ratings specified. The 
whole enclosure shall be made as dust resistant as is practical, consistent 
with the requirements for minimum ventilation, Cubicle doors shall be inter- 
locked to insure that circuit breaker cannot be closed while door is open. A 
ground bus and ground connecting lug shall be provided, An engraved label 
shall be furnished for each switch, instrument, relay and circuit breaker. 


Gc 11.12 Cable and Wiring - Wiring shall be provided and installed as 
necessary to interconnect the various items of equipment. All installations 
shall conform in every respect with ASA C 1-1951 more commonly referred 
to as the National Electric Code. Cable shall be single conductor type TW. 
Cables shall be installed in metal raceways which in the case of connections 
to the main generators may be embedded in the concrete, All other raceway 
or conduit shall be exposed on walls or ceiling. Conductors shall be of am- 
ple size for the duties to be imposed upon them and based upon an ambient 
air temperature of 140°F, Electric metallic tube may be used for exposed 
installations not subject to moisture or excessive temperature, Distribution 
within the powerhouse shall be from a suitable metal enclosed, 3-phase, 3- 
wire, circuit breaker type, distribution panel, Suitable contactor-type motor 
starters with overload safety devices and pushbuttons shall be provided for 
each motor. The starters for the radiator fan motors shall be mounted with- 
in the powerhouse, Non-metallic conduit embedded in concrete shall be pro- 
vided for outgoing feeders. The conduit shall terminate in a suitable manhole 

| outside the building from which parkway-type cables will be buried directly 

_ in the ground. Connections to radiator fans shall be by means of single con- 
ductor cables enclosed in galvanized, rigid steel conduit buried not less than 
24 inches below grade. A suitable dry-type transformer 480-120/240 volts, 
single-phase, shall be provided for lighting within the power plant. 


GC 11.13 Ventilating Equipment - There shall be installed in each pow- 
er plant one blower-type ventilating fan driven by a 3-phase, squirrel cage 
reduction motor rated 440 volts, 3 phases, 60 cycles, The fan at each plant 
shall be of sufficient capacity to provide not fewer than 20 complete changes 
of air per hour, There will be periods when the buildings will be subjected 
to severe sand and dust storms, During such periods, the powerhouse win- 
dows and doors will be closed, and the fan will be operated. The fan shall 
raise the air pressure within the building not less than 1/2" wg above the ex- 
terior atmospheric pressure. Air at this pressure will leak out of the build- 
ing and prevent ingress of dust. Air shall be drawn into the building through 
filters which shall be of such a type that they may be removed for cleaning. 
It is anticipated that it will be necessary to clean the filters during periods 
of dust storms and a spare set of filters shall be provided to facilitate this. 





GC 11.14 Spare Parts and Tools - With each piece of equipment there 
shall be furnished one set of all special tools required for use during the 
frection and maintenance of the units. Small tools shall be furnished in steel 
tool boxes, each box provided with a lock and a list of the tools it contains, 
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Each box shall bear an indication of the purpose for which the tools are to 
be used. There shall also be furnished with each piece of equipment those 
spare parts which the manufacturer recommends for 4 years of operation. 
Equipment which is belt driven shall be provided with not less than 4 spare 


belts. 


Gc 11.15 Grounding System - A grounding system consisting of a net 
work of stranded copper conductor not less than No. 2 AWG, attached to not 
fewer than 10 copper, coated steel ground rods, each 3/4 inch in diameter by 
10 feet long, shali be installed in the vicinity of the power plant. Conductors 
shall be laid in trenches at least 2 feet deep and shall be attached to the 
ground rods by means of "Cadweld" or bolted connectors. The grounding mat 
shall be extended until the ground resistance is not more than | ohm or such 
other practically attainable value as the Engineer may approve. The ground- 
ing mat shall be connected to a single copper bus mounted on insulated sup- 
ports attached to the wall of the powerhouse. The metal frames or covers of 
| all items of equipment and the switchgear ground bus shall be connected to 
the grounding system, All connections shall be made using "Cadweld" or 
bolted connections and conductor to grounded materials shall be No. 4 AWG 
copper, or larger. 


GC XII ELECTRICAL DISTRIBUTION SYSTEMS 


GC 12.01 General - Electrical distribution systems shall be installed at 
each power plant location to provide for distribution of the energy to the va- 
tious buildings and services, Distribution will be underground and will be ef- 
fected at 480 volts, 3 phases, 3 wires, Distribution transformers shall be 
furnished and interconnections between groups of buildings will be effected at 
120/208 volts, 3 phases, 4 wires, with some supplies to area lighting being 
made at 120/240 volts, | phase, 3 wires. 


GC 12.02 Conductor - Cable shall be multi-conductor, coated copper. 
Conductors No, 8 AWG and smaller may be solid or stranded; conductors 
No, 6 AWG and larger shall be stranded. Insulation shall be 600-volt grade, 
oil base, moisture resistant rubber compound properly identified by solid 
colors, tapes, braids or suitable marking. The conductors shall be cables 
and suitable fillers provided to form a circular cable which shall be taped, 
lead sheathed and covered with a suitable, double steel tape armor or with 
wire armor, braided overall with an asphalted jute compound suitable for di- 
rect burial in damp ground. The cable shall be 2, 3 or 4 conductor as re- 
quired for the service and shall be of such a size that the voltage drop be- 
tween the power plant terminals and the farthest point of the network shall 
not exceed 5% of the nominal line to line voltage except that, where conduc- 
tor sizes are shown on the drawings, smaller conductors shall not be used. 


GC 12.03 Transformers - Distribution type transformers shall be of 3- 


Phase, 480-120/208 type having four-wire secondaries. Transformers shall be 
Ol immersed in a gasketed tank provided with fins or radiators for natural 
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air cooling. Transformers shall have the rating shown on the drawings and 
conform to ASA C57. The maximum air temperature is 60°C and transform- 
ers shall be rated for this ambient temperature. 


GC 12.04 Installation - Transformers shall be located as close as prac- 
ticable to the center of the load which they will supply. They shall be housed 
at the rear of the appropriate building in a small, ventilated structure con- 
structed in the manner shown on the drawings. Cables shall be buried direct 
ly in the ground not less than 24 inches below finished grade. Cables shall 
generally be run by the most direct route from the powerhouse to the load 
center, Where several cables run in the same general location, the cables 
shall be grouped together and run in a single trench. Cable trenches shall 
be located away from main thoroughfares and preferably in a private right- 
of-way, The routes of cables shall be marked at every bend, and at intervals 
not greater than 1/4 mile on tangents, with small concrete monuments ap- 
proximately 8 inches square by 18 inches long, marked with the words 
"Elect Cable’ in English and in Arabic. An accurate plan shall be prepared 
to show the location of each buried cable. Joints or tee connections in cables 
shall be made using properly designed junction boxes filled with a sealing 
compound to prevent the ingress of moisture and insects. Cables shall enter 
the powerhouses and transformer structures through manholes and duct banks 
and shall be properly terminated using pot heads filled with a sealing com- 
pound, Pot heads shall be attached to a suitable support member within the 
structure. Connections between pot heads and transformer bushing terminals 
shall be made up using bolted-type compression connectors and insulated con- 
ductor, Bare terminals shall be insulated with tape. 


GC 12.05 Flood Lighting - Where required in the vicinity of fuel storage 
tanks and fuel and water points, flood lighting shall be provided. Flood lights 
shall be incandescent units in dispersive-type reflectors mounted on steel 
pipe poles or other structures not less than 18 feet above the ground, Flood 
lights in the area close to the powerhouse shall be supplied from the power- 
house lighting service transformer, 


GC XIII SIGNS AND MARKINGS 


GC 13.01 General - Signs shall be installed at locations specified by the 
Engineer and all roadway structures such as bridges and culverts shall be 
marked with identifying numbers or symbols painted in prominent positions 
* the structures, All legends shall be duplicated in English and in Arabic. 
Sizes and shapes of signboards, position, size of lettering, and colors shall 
be as directed by the Engineer. Signs will be required as listed below: 


Kilometer posts: Each kilometer shall be marked by a 1-1/2 inch 
steel pipe post embedded in the ground, Plates 
of 16-gage sheet steel, 4 inches wide and 18 
inches high, shall be securely bolted to each 
side of the posts. Posts and plates shall be 
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painted white with kilometer marking on the 
plates in black numerals, 


Road crossing sign: Standard cross-buck wood signs on wood posts 
Shall be installed on each side of the track at 
all road or trail crossings. Posts and arms 
shall be painted white with black lettering. 


Whistle posts: Whistle posts shall be installed in advance of 
road or trail crossings, stations, or sidings. 
Signs and posts shall be of wood. 


Location markers: Location markers shall be installed in advance 
of stations, sidings, passing tracks or other 
hazards. Signs and posts shall be of wood. 


Name signs: Name signs of wood boards shall be installed 
on each station building and on wood posts at 
each siding or stop without a station building, 
Other signs shall be installed as directed by 
the Engineer. 


GC XIV RECEIPT AND CARE OF CONSTRUCTION MATERIALS AND 
ROLLING STOCK 


GC 14.01 General -Rolling stock and major construction materials fur- 
nished under the provisions of other divisons of these specifications will be 
delivered aboard ship at Dammam, Jeddah or Yanbu. The Contractor shall 
receive this equipment and materials and shall properly handle and store 
them. He shall inspect all items when received and report any discrepancies, 
shortages, or material received in a damaged condition, An up-to-date re- 
cord shall be kept of quantities received, used, and on hand, 


GC 14.02 Wharfage and Freight - The Contractor shall pay all costs of 
Wharfage at the ports and freight charges between Dammam and Riyadh for 
the unloading, handling and transportation of equipment, and materials fur- 
nished under other divisions of these specifications titled Major Construction 
Materials and Rolling Stock, and for the construction materials and supplies 
Tequired under this division of the specifications, 
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RADIO COMMUNICATIONS FACILITIES 


RC 1 GENERAL 


RC 1.01 Scope - This division of the specifications applies to the fur- 
nishing and installation of all equipment required for a complete radio-tele- 
phone installation. The system is to be utilized to provide communication be- 
tween fixed installations and between fixed and mobile installations, including 
rolling stock, The communications so provided will form the channels for 
normal service operation of the railroad and for train dispatching. 


RC 1.02 Coordination - The equipment to be furnished will form an ex- 
tension of the existing installations comprising approximately 350 miles of 
railroad, Existing and new mobile equipment will work into both sections of 
the railroad. All mobile equipment must be capable of operation in any sec- 
tion of the road without re-adjustments when passing from one section to an- 
other, Details of the existing installations are listed elsewhere in these 


specifications. 


RC 1,03 Design - The radio installations shall be designed as a whole. 
The Contractor will be required to carry out such tests and surveys as are 
necessary to determine if relay stations are required and to locate them if 
they are required, Installations shall be made at all way stations, line sta- 
tions and division points, At each of these installations an air-conditioned 
apparatus room will be provided and a 60-cycle, 120/208-volt power supply 
will be available, At other fixed locations, if any, the furnishing of radio 
equipment shall be deemed to include housing for the equipment and a suit- 


able power supply. 


It shall be the responsibility of the communication equipment Con- 
tractor to design, furnish and install equipment properly designed and coor- 
dinated with the existing system so as to function satisfactorily as an inte- 


gral communication system. 


RC 1.04 Maintenance Instruction Books - With each installation, fixed 
and mobile, there shall be furnished not fewer than two copies of the manu- 
facturer's maintenance and service instructions including wiring diagrams. 


RC Il EXISTING INSTALLATIONS 


RC 2.01 Existing Radio Communication Facilities - The radio equipment 
Presently installed and operating at existing stations, on rolling stock and on 


mobile units are as follows: 


a, Loco 


I 


t 


motive Radio Equipment: 


Receiver ~ Farnsworth Model M-204-2 Dual Frequency, to 


operate on 157.2 me and 157.8 mc 


Transmitter - Farnsworth Model M-103 Dual Frequency, to 
operate on 157.2 me and 157.8 mc 


Power Supply - Farnsworth Model M-318-1 vibrator convert- 
er 64 volts, de to 110 volts, 60 cycles, ac 
Farnsworth Model M-304-2 - 110 volts, 60-cycle power sup 


ply unit. 
Control Box - Farnsworth M-400-2 Mobile Control Unit 
Microphone - Farnsworth M-802-1 Dynamic Microphone 


Antenna - Farnsworth M-500-2 Mobile Folded Quarter Wave 


Antenna 


Speaker - Farnsworth M-600-2 Mobile Weatherproof Speaker 


b. Fixed Station Equipment: 


6 


Receiver - Farnsworth Model M-204-2 Dual Frequency, to 
operate on 157.2 mec and 157.8 mc 


Transmitter - Farnsworth Model M 103 Dual Frequency, to 
operate on 157.2 mc and 157.8 mc 


Power Supply - Farnswo.th M-304-2 - 110-volt, 60-cycle 
power supply unit (20-watt) Farnsworth M-310-1 - 110-volt, 
60-cycle power supply unit (40-watt) 


Control Unit - Farnsworth M-411-1 (Local Control Unit) 
Farnsworth M-410-1 (Remote Control Unit) 


. Microphone - Farnsworth M-803-1 Carbon Handset 


Antenna - Farnsworth M-501-2 Colinear fixed antenna 


c. Automobile Mobile Radio Equipment: 


y 


Receiver - Motorola Model PA-8433 A Sensicon Receiver 
with K-8436-A Permakay filter, to operate on 157.8 mc 


Transmitter - Motorola Model PA-8461-B 30 Watt FM 
Transmitter, to operate on 157.8 mc 
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Power Supply - Motorola Model PA-8431 Mobile Power Sup- 
ply Unit for 6-volt, de operation 


Control Box - Motorola Model P-9022 single frequency con- 


trol head with Military Type Microphone and Koil-Kord 


Antenna - Motorola Model P-8553-B roof top VHF Antenna 
cut for 157.8 me 


6, Speaker ~ Motorola Model P-8263-B Mobile Type Speaker 
4, Emergency Portable Equipment: 


|, Handi-Talkie - Motorola Model FHTRU-IDL Adjustable 


Squelch, to operate on 157.2 mc or 157.8 me with dry bat- 


tery power supply 


». Mainline Communications System: 


|, Radio Frequency Equipment - Brown Boveri Type HK-lb to 
operate from 140 mc to 200 mc with output power of 50 
watts and modulation range from 108 kilocycles to 204 kilo- 
cycles, input and output impedance of 150 ohms 


2. Carrier Equipment - Philips type STR 127 Carrier Telephone 
System - 24-channel, to operate from 108 kilocycles per 
second to 204 kilocycles per second with 4 kilocycles per 
second channel width, with usable width from 200 cycles per 
second to 3400 cycles per second consisting of carrier sup- 
ply bay and one or two carrier terminal bays per station, 


3. Antenna - Brown Boveri folded Dipole corner reflector both 
large and small depending upon power and location. 


4, Repeaters - Philips SAQ-6200/10 Auto to carrier rapester 
connecting Philips carrier equipment to Automatic Electric 
telephone exchange - Philips SAQ-6201/10 Channel to Single 
Station Repeater connecting Philips carrier to single tele- 
phone instruments, 


{, Mainline VHF for Train Dispatching: 


1, Receiver - Farnsworth Model M-204-2 Dual Frequency, to 
operate on 157.2 mc and 157.8 me 


2, Transmitter - Farnsworth Model M-103 Dual Frequency to 
operate on 157.2 me and 157.8 mc 
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3, Power Supply - Farnsworth Model M-304-2, 110-volt, 60- 
cycle power supply unit - Farnsworth Model M-310-1 110- 
volt, 60-cycle power supply unit, 


4. Control Box - Farnsworth Model M-412-1 Local Control 
Unit Farnsworth Model M-914-1 VHF Repeater Control 
(Criss-Cross Unit) 


Farnsworth VHF Special Control Unit (no number) for con- 
trolling VHF with code pulses, 


RC Ill NEW INSTALLATIONS 


RC 3.01 Scope - The equipment shall comprise that which is required 


for: 


a. Main line communication system 

b, Fixed station equipment for train dispatch 
c. Mobile equipment for locomotive 

d, Mobile equipment for automobiles 

e, Emergency portable equipment 


RC 3.02 Installation of Fixed Stations - At all attended stations, i. e. 
division points, midway stations and line stations, the installation shall com- 


prise: 


1, Mainline communication equipment 
2, Fixed station equipment for train dispatching 


The mainline communication equipment shall be of the carrier 
telephone type equipment with not fewer than 24 channels suitable for use 
with point to point radio links, At division points and midway stations, termi- 
nal panels and equipment shall be provided to permit telephone exchange 
equipment to operate into any of the channels. At line stations, suitable ter- 
minal equipment shall be provided for operation into a single telephone in- 
Strument to be furnished by Contractor, Telephone exchange equipment shall 
be furnished for division points and midway stations and shall consist of 
SWitchboards, telephone instruments and auxiliaries for a complete installa- 
tion, All division points shall be provided with a switchboard having a ca- 
pacity of 30 extensions, and 15 handsets shall be provided and installed, Mid- 
way Stations shall be provided with a switchboard having a capacity of 10 
extensions, and 5 handsets shall be provided and installed, It is expected that 
the main line system will be used for operational messages, and equipment 
Should be arranged so that division points and midway stations can communi- 
ate without intervention of line stations which may not maintain a continuous 
telephone Watch. Provision shall be made for both remote and local control 
of radio equipment, Remote control will be from a control desk within the 
Station building, 
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Train dispatch equipment shall provide radio-telephone communica- 
tions between all rolling stock, mobile equipment and fixed installations at 
all stations. Fixed equipment shall be arranged for both local and remote 
control, the latter from a desk within the station building. 


All fixed radio equipment within station buildings shall be installed 
within the space provided which will be air conditioned, Equipment shall be 
rack and panel mounted using plug-in type connections to provide for easy 
removal for testing and maintenance. A 120/208-volt, 60-cycle power supply 
will be available and equipment shall be designed to operate from this source, 
With the exception of the division points located at the ends of the proposed 
railroad extension, each intermediate division point, midway and line station 
shall be provided with no fewer than two transmitter-receiver assemblies for 
VHF train dispatching and two for the main line communcation system, one 
assembly looking in each direction along the track, Antennas shall be prop- 
erly orientated on the towers to transmit and receive signals from adjacent 
stations and incoming or outgoing rolling stock, At line end division points, 
one-way transmitter-receivers are required for dispatching and main line 
communications, In addition to the above, each division point and midway 
station shall be provided with one VHF transmitter-receiver assembly for 
local radio communication within the area. 


RC 3.03 Installation in Rolling Stock - All main line locomotives shall 
be provided with radio equipment to permit communication with way stations 
for train dispatching purposes. Equipment shall be of the shock mounted 
shelf type suitable for installation in locomotives subject to heavy vibration. 
Power shall be obtained from the locomotive's dc electrical system using a 
suitable power pack, A mobile-type loud speaker shall be provided for calling 
the crew members and a suitable control unit provided, mounted and arrang- 
| ed in such a manner that the locomotive operator can use the communication 
equipment while the locomotive is in motion. A suitable mobile-type antenna 
shall be furnished and mounted on the locomotive. All units shall be plug-in 
type, easily removable for maintenance, interchangeable with similar items, 
Coaxial and other cable and cable fittings shall be furnished and used in the 
installation, 


RC 3.04 Transmitters - Transmitters shall be very high frequency, 
frequency modulated, crystal controlled, with a guaranteed instability less 
than 0,0015%, suitable for use in an ambient temperature varying between 
30°F and 140°F, An automatic deviation limiter circuit shall be incorporated 
to limit frequency deviation to plus or minus 15 kc, Equipment shall be 
Tugged construction designed to conform to the Federal Communications Com- 
mission Specifications for equipment operating in the frequency range 148-174 
Megacycles, Transmitters for main line communication shall have an output 
Power not less than 50 watts, have a modulation range from 108 ke to 204 
ke and be generally similar to Brown Boveri type KH-lb, Transmitters for 
train dispatching shall have an output power not less than 25 watts, shall be 
dual frequency 157.2 mc and 157.8 mc, and shall be generally similar to 
Federal-Farnsworth type M103 manufactured by the Federal Telephone and 


Radio Corporation, 
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RC 3.05 Receivers - Receivers shall be designed to operate in conjunc - 
tion with the very high frequency FM transmitters specified in paragraph RC 
3,04. Receivers shall have a temperature controlled crystal suitable for use 
in an ambient temperature varying between 30°F and 140°F, Equipment shall 
be rugged construction, designed to conform to Federal Communication Com- 
mission specifications for equipment operating in the frequency range 148-174 
megacycles Receivers for main line communication shall be dual frequency, 
be every Way suitable for the purposes required of them, shall be provided 
with necessary auxiliary equipment and be generally similar to Brown Boveri 
type KH-1b. Receivers for train dispatching shall be dual frequency operat- 
ing on 157.2 me and 157.8 mc, and shall be generally similar to Federal- 
Farnsworth type M204 manufactured by Federal Telephone and Radio Corp. 








RC 3.06 Installation in Automobiles - Transmitters for installation in 
automobiles shall have a radio frequency power output of not less than 30 
watts, The transmitter and receiver shall be completely enclosed in steel 
cabinets suitable for installation in the trunk compartment, shall be for single 
frequency operation at 157.8 mc, and shall in all other respects conform to 
the requirements of paragraphs RC 3.04 and RC 3.05. The transmitter-re- 
ceiver shall be generally similar to Motorola Model FMTRU-80D (DW) 1-A. 


RC 3.07 Emergency Portable Equipment - The portable equipment shall 
be of a completely self-contained type with crystal controlled transmitter and 
receiver unit, dry battery power supply, antenna, handset and carrying case, 
and shall have a radio frequency power output of not less than 250 milliwatts. 
The equipment shall operate on 157.2 mc or 157.8 mc, shall meet the Federal 
Communications Commission standards for this type of equipment, and be 
generally similar to Motorola Model FHTRU-1DL (H13-1A). 


RC 3,08 Auxiliary Equipment - All necessary power supply units includ- 
ing vibrator connectors for mobile equipment shall be furnished by the Con- 
tractor together with antennas, control units, repeaters and carrier equip- 
ment, loud speakers, microphones and telephone instruments as part of the 
installations, For fixed stations it is expected that antennas will be mounted 
on steel tower structures. The Contractor shall furnish the steel structure 
and all necessary coaxial and other interconnecting cable, Aircraft warning 
lights shall be furnished on each tower, 


RC IV INSTALLATION 


RC 4,0] Scope - The Contractor furnishing the equipment will be re- 
Sponsible for carrying out the installation, testing, and setting to work of all 
of the items of equipment furnished. The work shall include erection of all 
tadio equipment, housings as necessary, steel towers for antennas, power 
‘nstallations and any other work which may be necessary to properly install 
the equipment and bring it to operating condition, 
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rc 4.02 Wharfage and Freight - The Contractor shall pay all costs ot 
wharfage at the ports and all freight charges between ports and point of in- 
stallation of the equipment for the unloading, handling and transportation of 


equipment and materials, 


nC 4.03 General - Equipment, structures and accessories shall be prop- 
erly installed under the direction of competent personnel, Adequate founda- 
tions shall be designed and constructed for towers and other equipment which 
is not to be installed in existing buildings, The manufacturer's instructions 
shall be followed in detail and each installation shall be left in a neat and 
clean operating condition to the satisfaction of the Engineer. 


RC 4.04 Painting - Equipment furnished with factory finish shall be in- 
stalled clean and free from scratches or other blemishes. A quantity of 
touch up paint shall be furnished. Ferrous metal for structures, towers and 
similar installations shall be generally furnished galvanized. Ferrous mater- 
ials not galvanized shall be cleaned and painted with not less than two coats 
of a suitable metal primer and finished with a coat of aluminum paint. 


RC V TESTING 


RC 5.01 Scope - After completion of each installation the radio equip- 
_ ment shall be tested and any adjustments necessary for satisfactory operation 
shall be made. Upon completion of the communication system for the rail- 
road, an operational test shall be performed on the system and any further 
adjustments necessary shall be made on the equipment, The Contractor shall 
furnish all test equipment and any special tools which may be necessary for 
performing the test. After completion of tests, all test equipment and tools 
will become the property of the Owner. 
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